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TELE ME N ES 
\ Geometry. 


| In XV. Books - 


With a ſupplement of divers PR OPOSITIONS f 
and COROL LARKIES. | xa 


| To which isadded, aTraibof REGULARSOLIDY 
By CAMPANE and FLOSS AS. 
LIKEWISE 


 Euclids DATA: + - 
And MARINUushis Preface 
thereunts annexed. ® D as "of 


Al a Treatiſe of the Diviſions of Superficies, Wy - y 4 


Machomet Bagdedine , but publiſbed by Commandine, 
requeſt of John Dee of Londong whoſe Preface to the ſaid Treatiſe 


b declares it to be the Worke of EV CLIDE, , | | k ; 
the Author of theſe EL1MaSTS. X M$. 

* Publiſhed by the Care'and Induſtry of 

Jonn L LEEKE and GEORGE SER LE, Students 
mo. MATHEMATICKS. 
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| Duke of YORK. 


| lay it pleaſe your HIGHNESSE: | 
raRTRIRAEHTEforcaPRINCEOf to ap- | 
proved Conduct, I {hall 
notenumerate the many. 
wayes thatthe M AT HE- 
MATICKS' are Auxitfary 
in WAR ; nor trouble you 
with ſuch Trite Stories to 
- |Court your belief thereof, as that of AR cH1- 
MEDESs; who fitting in his Chair , with his 
Nuge Mathematice (as he called them) threw 


Legions of MARCELLus : This Sir, isa| 
| taske needleſſe, and molt injurious to your 
"| —_ Merits; whoſe perfection inrtheſe 
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| multiplicity of Deaths amongſtthe all-daring | 
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The: Epiſtle Dedicatory. 


Sciences, could be only made queſtionable by 


(uch CXAggerations. 
No, great Sir , The ſole reaſon forlaying 


this Dedication : with ſo much preſumption, 
atyour Highneile Feet,was our conl{ciouſneſs 
how particular an intereſt you have in the 
Prince of Mathematicians, whilſt all the yorld 
admires you, as the moſt abſolute Protcient 
both in Mars, and the Muſes Schools. 

'Tis EuUCLIDE, ovir,: thatimplores your 
Princely Patrociny , the vouchlate whercof, 


will be a Glorious Shield, to dazle the eyes of 
[ſuch who would over=nicely cenſure the Lap- 


{es of his Interpretors, and 


as it will procure him the favour of all; foit 
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Wh H ones moſt bumbl: 
and muſt obliged Servants, | 
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0 101 51) © wt. 
though it be uſual for Autbers or 
| Commentatars. to write; ſomewhat in 
P raiſ y of: \ the. Subjech; of which th 3 
treat : Tet we ſuppoſe it neither _ne- 
ceſſary,or 7 we. hope ,) will.it be expe- 
ed that we ſpeak, much. or little. in 
+ praiſe of the Matbematicks ,. or of 
.this Book ,. of the Elements of Ge- 
jp .  - Ometry , the, ground and foundation 
of all Mathematical produtiions ; the, general uſe that hath 
been , and 3s ftill made thereof 8 almoſt throughout the World, 
as well in reſpe& of iti Original Greek, , as the Tranſlations 
thereof into, all Languages , doth ſufficiently declare the ex+ 
cellency and worth of the Art ,, the Book.,. and the famous 
Author 'and” Philoſopher EUCLIDE: : "An . account of 
whoſe Otiginal , and the trme wherein be flouriſbed , w: 
buve 1honght good th inſert; ws alſo that full "and learned 
Preface'of the famous Mathematician John Dee , theu which 
nothing of that nature'catt be*more ample or ſatisfaGory. 
We ſhall only advertiſe the" Reatler what-order and” me- 
thod bath been uſed and" obſereed by in thzs- Book (which 
we now preſent tv bis f4<ourabla"Itteptance) which bath not 
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been done by any other that hawe pubiefcs theſe Elements in 
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TO THE READER. 


| n And firſt ,«to ſpeak, of the Schemes, be. is to take notice 


— 


that throughout #he Book, the greater black lines ftand for, 
- and denote the Data , or things given the lefſer black lines 
thethings required, __ prickegd lines ſerve for the Con- 
 EruGtion and Demonſtration ; the like method 55 alſo obſer ved 
w7 the Cirtular lines givenignd required. 

Secondly, he is to,toke notice that thy explications of the 
*rhimg s groen and required, are comprehended inthe words 0 
the Propoſition , by meanes of the correſpondent letters rela- 
ting to the ſeveral parts of the Schemes, in ſuch ſort, as the 
Propoſitions may bexead withthem, or without them , and ſo 
by this meanes the Demonſtrations are much abreviated , yet 
our endeamours baye been to render all things a plain, eaſie, 
and intelligible to the Reader gs may be , and we hope they will 
be ſo. found. a \ a 

- Thirdly, Whereas moft-Anthors that have publiſhed the 
Elementsogf EUCLIDE, do end at the fifth Propoſition 
of the Fifteenth Book,, we have in this Book added the reſt of 
the Propoſitions belonging to the F ifteenth Book, ,. as al(o the 
whole Sixteemth, according to Fluffas\, and alſo the Treatiſe of 
Regular Solids',. which Propoſitions will be found of exceb- 
lent 'uſe in the Geometrie of Solids : Thoſe Propoſitions alſo 
we have reduced to the ſame method as the precedent , and ſo 
con equently they are much abreviated. 

*Feurthly , He is totake notice, that at the end of the S* 
cond Buok, we bave added the Tep firſt, Propoſitions of that 
Byok, occording to Barlaam'a famous Greek Author , to ſbew 
the agreement arid correſpondency that 5s between Lines and 
Nunters” | Geometry and Aritbmetick , the ſaid Propoſitions 
| being proved true by both,, they bojrng the ſelf ſame pro- 
prieties and Poſpone in Numbers , which EVCLIDE in 
this Second Bogk demonſtrates by megnitudes. | 

' 1 Fiftbly, We have added E UCLIDES Data, « Book 
| of excellent uſe in things relating to Algebra, as alſo a learned 
Preface therean, written by the Philoſapher Marinus , fully 
unfolding the (iguification of the Term, and the profit and ut1- 
lity of the Treatiſe ;. the. {ame method of bringing the letters 
af. the Scheme. ;nto the Prapotſttion, being obſerved bere as in 
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aſily;, We have added two excellent Treatiſes of the Di- 


vb viſions 
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TO THE READER. 


| vifions of Super cies ; one of them written by our E U- 


|CLIDE, though aſcribed to Machomet Bagdedine , the 


other by Frederick Commandine of Urbin, touching the ſame 
matter : Theſe two Treatiſes , together with EU C LIDES 


Data , were never before publiſhed in the Engliſh Tongue, nor | 


is there any thing extant in Engliſh vo; at nature ſo full and | 


ample,in all reſpects, as thoſe are. | | 

There are ſome other Treatiſes aſcribed'to dur Author , viz. 
his Opticks, Catoprricks, Phznomena, exd Muſfick., which 
we purpoſely omitted , becauſe they are not Elementary , as al- 


ſo becauſe thoſe Subjets bave been more fully treated on by 


other later Authors. And moreover it is queſtioned , by-ma- 
ny whether they were the Workes of this our EUCLIDE, 
or (ome other. | 

bus as exaGaly as we can , we have given you « ſbort view 
of what we thought fit to be premiſed concerning this Work, 
which if diligently read , will undoubtedly be attended with 
as much profit as delight : The greateſt Errors ( as it is almoſt 
impoſſible but ſome will paſſe, ina Work of this Nature) are 
denoted at the end of the Book: As for the leſſe miſtakes , we 
leawe them to your goodneſſe, cither to corre them , or ex« 
cuſe them. 


FAREWEL 


| 
| 
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eAn Account of the Autbor according to 
* Ancient Phyloſophers. 


= He famous,E#CL/DE Inſtituter of theſe 

Mathematical Elements ( to premiſe fome- 
| thing coficerning the Author, and ſomething 
alſo of this his Noble Science) is variouſly 
reported of , both for his Perſon, and the 
>| Age and Time in which he flouriſhed. Seve- 

ral Writers are of opinion . as Campans and 
© fl Theor, in their Edition of theſe Elements, 

SM have publiſhed that he was borne at Megara, 
a" Town agjacent ro 1fhmw , a Hearer of 'Sc- 
A crates , .who denominated. a Sc& of Philoſo- 
phers, his Diſciples , from that place, which ſaid Se& was otherwiſe 
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| called the Dizlefick; for that their manner of Writing was by way of 


Queſtion and Anſwer, the Property of Logick onely. Ot this £ #C L7/DE 


| Diogenes Laertius hath writ much , in his Lives of the Philoſophers, as 


| 
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alſo Cicero.in tjis/Third Book, of Academick Queſtions , where he faich 
that EXCLIDE was of Mzgara,” a Diſciple of Socrates, whoſe Scholars 
affirmed that to be the only good , which was Ore, Alike, the Same, and 


Perpetual, This relation of EXCL ID E 1s backr by Valer, Max. who in his 
' Eighch Book ſaith , rhat Plato ſent his Scholars to informe themſelves of 
- acertain Queſtion, to EUCL1DE the Geometrician : But if credit may 


be given to Proclus a Noble Writer , andother Ancient Writers, This our 
EUCLIDE was youncer then him of Megars, and flouriſhed in the Reign 


| of Ptolomy the Firſt , who governed «g9p8 after the death of Alexander 


the Great, in the 115th, Olympiad > and before the Birth of Chriſt 309 


| Yeares z; whichis the moſt probable opinion , from this Reaſon: For Djo- | 
Hewes Laertins, diligently enumerating the Works of EXCLIDE0f Megara, | 


makes no mention of this moſt renowned Volume , of the Geomerical 
Elements , by which his our EU CL 1DE hath decreed to himſelf a never 


dying immortal Fame and Glory. Neither is it to be thaughr, chat Droge- 


nes a Perſon ſo well verſed inthe Moniments of Philoſophers, would have 
wittinely paſt-over this moſtextmious piece, or not take notice that it was 
made by his familiar FXCLIDE, T herefore certainly (though it be un- 
certaine from witence he had his Birch) chis our EXCL IDE was younger 
then the other : A Philoſopher he was, of great praiſe at firſt for his 
Learning in the Academicks, from which he addreit himſclf wholly to 
the Study of the Mathematicks, in which he fo farre excelled , thatby 
univerſal conſent, and judgment, | e is deſervedly tiled rhe Prince of 


Ma- 


—— 
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Mathcmaticians. He writ ſeveral Books concerning that Science ,. in 
which his accurateneſſe , and admirable Dofrine, is very conſpicuous ; 
ſuch are his Optichs , Catoptricks, Elementary Iuſtit410n5 , for rhe Artainmenc 
ot Muſick ,- Fh@zomens , and a Book entituled Data, A Treatiſe of Diviſions, 
which chough aſcribed ro Machomet Bagdedime , is fuſpeRed to be his, be- 
ing a very exa& piece, and newly publiſhed by rhe endeavours of Job: Dee 


of Loagorn, and Frederith Commanaine of Krbia, He writ alſo ( as Proclus- 


ſaich) the Contck Elements, which yet never ſaw the light ,.and ſome ſuch 
ocher Tracts. Bur more eſpecially he wrote this Book of Geometrical Ele- 
ments , never enough (by univerial vogue) ro be.commended, being 
wrought wich ſuch admirable merhod,, and fuch immenſe Learning , thar 
no man ever thar yet writ of the ſame, came fo much as neer him. In 
which as he ſhewed hisacure and-piercing brain , fo did he nor publiſh all 
things belonging co that Science , bur onely the chicte and moſt neceſſary , 
ſupported by the moſt firme and ſolid Arguments. And what the profit of 
theſe his Elements are to the ftudious., hath by what we haye already 
faid, and by what we ſhall now (ay , plainly appear. They are called rhe 
Elements of Geometry , for this cauſe , for rhac no Mathematical Opera- 
tion. can be undertaken, nor no advantage be made; wichour cher, For 
all Mathemacical Writers, as Archimedes \, - 4ppollenzxs , Theodoſixs , and 
others, in cheir Demonſtrations uſe theſe Elements, as Principles long 
ſince known, approved, and demonſtrated. Theretoreaghe , who would 
tearn coread, mult firſt learn his ABC, and daily ule them repeated in 
the forming and expreſling of words, ſo he that would render the Scieace 
of rhe Ma x Mn cafie ro him , muſt pertecly know theſe Geometrical 
Elements : For from theſe, as from a full Fountaine ; all dimenſion and 
diviſion of Latitude , Longitude, Alricude , Protundity , as of Fields, 
Mountains , Iſlands , take their riſe and beginning ; from hence the ob- 
ſervation (by Inſtruments) of the Stars in Heaven ,- the making of all Sci- 
oterick Hotologies , The force of Engines, Judgment of Weights, all 


diverſity of various apparences (ſuchas are (cen in Glaftes, in PiQures, in | 


Water , and-in the Aire variouſly radiated): have their Original. ; By 
theſe Principles (further) che Medium and Centre of $his whole -Fabrick 
of che World was found our , and the Poles or: Hinges: on which it is ro- 
led; and finally, the certain figure and quantity at un; - By the ſtrength of 
this alone, theriſing , ſetting, deprefion , xerurn , aſcenſton, deſcanfian, 
and culmination of all the perpetual motions in che Heaven , the diverſity 
of day and night, in all climates , and Latirudes throughout the'Year', 
arc infallibly known. The divers Conjuncians. alſo. ; and Oppaſitions 
and Aſpe&s of the Planets , are fo cafily known ,: that. their places in che 
Heaven, the Eclipſes and defe&tsot the Sun and Moon are' ſo certainly 


demonſtrated, chatthey can be, andare predied by he Machematicks co | 


all afrer Ages. To ſumme upall, this vaſt Work. of Gad and: Nature is: 
preſented ro the eye of our-underſtanding, by rhe benchr and help of 
Geometry. . Adde hereto, that this Science renders things incredible; and 
which ſurpaſle all beliefe*, moſt perſpicuous and evident ro us. iSuch a 
Story is that which Hiſtorians teſtifie of Archimedes of Ora z :For 
King Heron having built a Ship ( which he purpoſed to ſend to Ptolomy 
King of Egypt) of ſuch an immenſe bulk , that allthe Syraculians with 
their utrermoſlt ſtrength , could not remove , Archimedes being a moſt $kil- 
ful Geometrician, promiſed to launch it, which with little labour ac- 
cordingly in the {ight of them all he performed, to fuch an amazement 
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of the King , that he expreſt with aſtoniſhment , That what ever Archime- 
des ſhould from thenceforth ſo , ought ns be believed, Not much 
unlike this, was his other famous Operation before the ſame King,-who 
had commanded # Crown to be made of Gold , Archimedes without mel:- 
ing ir down, told the King the reſpetive Weight of Gold and Silver, ! 
which the fraud and cunning of the Artificer had mixed and incorpora- | 
ted togerher. Nor may we paſle by in ſilence that uſual Saying of his, That 
(truſting tothe Force and Effiscacy of Geometrical Demonftratiens ) if there were a1,0- | 
ther world whereon he could (et bis foot, he would remove this whereon we are, from its 
place. And by the ſame reaſon, with never fo little ſtrengch, remove never 
ſo ponderous and maſlic weights. Divers like things have been performed 
by him, and other induſtrious Geometricians , which are recorded at 
large. Bur ſuch a fame did this Science purchale ro Archimedes , chat 
Mearcells the Roman General , againſt whom he alone had long defend- 
cd his Native City of Syracuſs , by certain Engines invented by Geome- 
rrical Demonſtrations , having taken the Ciry , and given the plunder 
and ſpoil , and ſackof it to his Souldiers, forbidding any quarter to be 
givento the Citizens , did yet by his Proclamation command the ſaving 
of the life of Archimedes , whom when againſt thar his command, he 
knew tobe killed by the hands of a common Souldier , he did moſt pal- 
ſionately grieve, and beſtowed that Honour upon him being dead, which 
he could not confer upon him living, And Czcero highly pleaſes himſelf, and 
much glories in'it, that when he was Quzſtor in $zc:ly, he had found our 
and ſeen his Monument and Sepulchre. Therefore none may wonder that 
Geometry was in ſuch eſteem among the Grecians. And this alſo much 
advances the excellency and utility of Geometry , becauſe its Demon- 
rations are ſo clear , that no man can without it be a perfet Metho- 
diſt ; which Galen that famous Philoſopher and Prince of Phyſicians , in | 
his Books RY acknowledgeth : Who being every way accom- | 
pliſhed in the DialeRick Learning, and having run through all che | 
Schools both of rhe Stoicks and Peripateticks of his time , and with much 
intentneſſe of mind, conſidered and' ſtudied their Preceprs and Rules, | 
declares that they contein nothing inthem , which might conduce to the 
knowledge of Demonſtration; bur rather moſt of them were yet in contro- 
verſie amengſt themſelves , others quite rep t ro naturalreaſon; ſo | 
that he was almoſt brought to the opinion of the Pyrrþ0n7an Philofophers, 
to doubt of every thing , and to determine nothing z but thar by the 
knowledge of Geometry and Arithmetick (in which he was trained up 
by his Grand-father) he was recovered , and farther reclaimed from thar 
errour, His counſel therefore is, that men apply their minds to ſtudy the 
Arithmetick Chara&ers, and the Demonſtration of Lines. So alſo Plato 
is of this opinion z Becauſe (ſaith he.) Geometry conduceth to the acquiring and 
right wnderftlanding of all other Arts and Sciences, To conclude, this 15 the 
chiefe Glory of Geometry , that it loyters nor , or employes it ſelf about 
theſe inferiour Machines , from whence ir had its Original, but hath 
ſoared up into Heaven, and reſctled humane minds, (groveling before 
in the duſt) in Cceleftial Seats, and hath capacitared us to the under- 
ſtanding both of this whole Fabrick of the World, and the Adminiſtra- 
tion and Government thereof, 
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[no licrle pang of perplexity : Becauſe, that which I miſlike, is molt eahe for me to perform 
[neceſſary * is full of great difficulty and fun 


can Thope , that according to the amplenefſe and dignity of the Stare Marbernmatical | 


[purpoſes and mott wonderful applications thereof, And though I am ture , thar ſuch as did 


Students of Noble Sciences, Joun Dee of 


London, heartly wiſheth grace from Heaven, and 
moſt proſperous ſucceſs in all cheir honeſt attempts 
and exerciſes, | 


IvineP LAT O,the great Maſter of tnany 


worthy Philoſophers, and the conſtant ayoucher, 


ENS A 


D 


> 
&) SPA] in his School and Acadernic , fundry times ( be- 
t fid?s his ordinary Scholers) was viſited of a certain 
kind of men allured by che noble fame of Plato, 

' and the great commendation of his profound 
and profitable do&rine. But when ſuch Hea- 
rers, after long harkenivg to him, perceived, 
that the drift of his diſcourles iſſued out, to con- 
* clude, this Vawm , Bonwm , and Exs, tothe Spirt- 
() tual, Infinite, Erernal, Omniporent, &c, Nothing 
| S EN _ _— expreſſed, _ _— goods ; 
bar _— OW, Wor 1gnity * how, health, ſtrength, or 
DP SEE ICS WJ Juſtine e of bs qa. yet the means, how a fnar- 
_—_ vellous,ſcn{ible and bodily blifſe and felicity here- 
afrer,mighthe atteined: Stra igheway,the fantaſies of thoſe hearers were dampttheix opinion 
of Plaro was wlean changed ; yea, his doctrine was by them deſpiſed ; and his School , ho 
more of them yifited. Which thing, his Scholer, eAriftetle, narrowly conſidering, found 
the caule thereof, robe, For that they had no fore-warriins and information, in genera] , 
&® whereto his No&rine tended, For , ſo y Might = have had occaſion , either to have 
forvotn his School haunting : (if they , then» had miſliked his Scope and purpoſe) or con- 


intent, had been to their defire. Wherefore , eAriſtorle, ever, after that, uſed in brief, to 
« fore-warn his own Scholers and hearers ; both of what matter , and alſo to What end, he 
* took in hand to ſpeak, or reach. While I conſider the diverſe trades of thefe two excellent 
Philoſophers (and-am moſt ſire , both , that Plato right-well, ottierwiſe could reach : and 
that eAri/ftorle might boldly, wich his hearers, have dealc in like ſort as Plaro did) Tamin| 


(and to have Platofor my example,) And that which 1 know to be -molt commendable :] 
and (in this firſt bringing, intocommon WY the eArts Mathematical ) to be moſt 
ngers, Yer, neither do I think it meet, þ 
for ſo ſtrange marter (as now 1s m2anit to be liſhed) and to ſo ſtrange an audience ; to 
bebluncly ar firlt put forth , withour a peculiar Preface : Nor ( ithitarimg Ariſtorle ) well| 


[ amable, cither plainly ro preſcribe the miaterigl bounds : or preciſely to expreſſe the chief] 
ſhrink from Plats his School , after they had perceived his final concluſion ,, would in theſe 


chings hays been his moſt diligent hearers (fo infinitely might their defires,in fineandarf 
length, by out Are Mathematical , be fatisfied) yer, by this my Preface and fore-warni 


Atwell all fuch, miy (ro their great behoof ) the ſooner ; hither be allured: asalio/ 


ttantly rohiye continued therein: ro their full fatisfaCtion : it ſuch a final Scope” andſ 


and pithy p:r{wader of Vniem, Bonums, and Enx : | 


| 
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John Dee, bis Mathematical Preface. 


— 


| 
| 
| 
| 


The intent of 
chis Preface, 


Number. 


Norethe word 
Unite, toCcx- 
preſs the 
| Greek Monas, 
and not Unity, 
as we haye all, 
-| commonly,rill 
now, uſcd. 


eA Point, 


the Pythagorical, and PlatonicalperfeRt Scholer , and the conſiant profound Philoſopher, 
with more eaſe and ſpeed, may (1;ke the Bee) gather, hereby, beth wax and honey, 

« Wherefore; ſeeing 1 find great occaſion (tor the cauſes all:dged, and farther, in reſpeR 
« of my Art Mathematick, general) to ule a certain fore-warning and Preface , whoſe 
« concent ſhall be, that mighty, molt pleaſanc, and f:uirful Math: matical Tree , with his 
&« chicfarms and ſecond(gratied)brarches : © Boithygul at every one 1s and alfc, what com- 
« modiry, in general, isto be looked for, aſwell of grift es ſtock : And foraſmuch as this 
c enterprize 35 ſo great, that, to-this our time , it never was (to my knowledge) by any 
« atchieved: Andallo it is molt hard , in theſe our drery dayes , to ſuch rare and ſtrange 
Arts, to win due and common credit : Neverthclefle , 1f for my fincere endeayour, to 
fatisfie your honelt expeRarion., you will but Jend me your thankfu] mind a while ; and 
to ſuch matter as, for this time , my pen (with ſpeed) is able to deliver , apply your eye or 
ear attentively : perchance , at once , and for the firſt faluting , this Preface you will find 


|| a lefſon long enough. And cicher you will, fora ſecond (by this) be made much the apter : 


or ſhortly become, well abl: your ſelves, of the Lions claw, to conjeRure his royal Symme- 
trie , and farther property. Now then , gentle , my friends and countrey-men, Turn your 
eyes, and bend your minds to that doRriuey whicn tor our preſent purpoſe, my fimple talent 
is able ro yaeld you, ; 

All things which are, and have being , are found under a triple diverſity general, For, 
either , they are deemed Supernatural , Natural, or of a third being. Things Supernatura), 
are immaterial, ſample , indiviſible , incorruprtible , and unchargable, Things Natural, are 
material, compounded, divitible, corruptible, and changable: Things Supernatural, are of 
che mind onely comprehended: Things Natural, of the ſenſe exterzor, are able to be per- 
ceived. In things Natuial , probability and conje6ture hath place : But in things Super- 
natural , chief demonſtration and molt ſure Science is to be had, By which properries and, 
compariſons of theſe two , more cafily may be deſcribed , the ſtare , condition , nature and 
property of choſe things , which , we before termed of a third being: which , by a peculiar 
name allo , are called Things Mathematical. For , thelc , being (in a manner) middle, 
berween things ſupernatural) and natural: are not ſo abſoJute and excellent, as things ſuper- 
natural 3 Nor yer ſo baſe and grofle , as things natural : But are things immaterial, and 
neyertheleſle , by material things able ſomewhatto be ſignified. And though their parti» 
cular Images by Art, are aggregable and diviſibl: : yer the general Forms notwithſtanding, 
are conftant, unchangeable, untransformable and incouupuble. Nether of the ſenſe, can 
they , at any cume , be perceived or judged. Nor yer, forall that in the royall wind of 
' man, firſt conceived. But ſurmountiog the imperfetion of conjeure , weening and 
opinion ;* and comming ſhort of high incelleual conception , are the Mercurial fruit of 
Dianetical dilcourle , un perfeR imagination ſubliting. A marveilous newtrality have 
theſe things Mathematical , and alſo a ltrange participation berween things ſupernatural, 
immortal, intelleQual, fimple and indivifible ; and things natural, mortal, ſenfible, com- 
pounded and diviſible, Probability and ſenfible proof, may well ſerve in things natural, 
and 1s commendable : In Mathematical reafonings, a provable Argument, 1s nothing 
regarded : nor yet the teſtimony of (ſenſe, any wht credited : Bur onely a perfe& demon- 
tration ; of truths cextain, neceſſary , and invincible : univerſally and neceffarily con- 
cluded : is allowed as ſufficient for an Argument exaQtly and purely Mathematical, 

Of Mathematical chings, are two principal kinds , namely , Number and Magnitude. 
Number, we define to be a certain Mathematical Surame , ot Units. Andan Unit is that 
; thing Mathematical, Indiviſible, by participation of ſome likenefle of whoſe property , any 

thing, which is indeed, or is counted One, may reaſonably be called One. We account 
an Vnt,a thing Mathematical, though it be no n«mber, and allo indivilible becauſe of it 

' materially, Number doth confit: which principally z is a thing Mathematical, Aagni» 
| tude is thing Adathematical , by participation of ſome likeneſs of whoſe nature , any 
chiog is judged '0ngs broad, or thick. A thick 3ſagnirude we call a Solid, ora Body. 
Whar Magnirude lo ever is Solid or Thick, is alſo broad andlong, A broad Magnitude 
we.calla Seperficies ora Plain, Every plain Magnitude, hath alſo ſag, Along Magni- 
tude, we cerm a Line. A Line is neither thick nor broad , but onely long : Every certain 
| Line, hath tewo.ends :- The ends of a Line, are Points called, A Point is a thing Mathe- 
| maxical , indiyifible , which may have a certain determined fituation. If a Point move 
from a determined (iruation , the way wherein it moyed, is alſo a Line , Mathematically 
produced ; 
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| produced : whereupon of the ancient Mathematicians, a Lie is called the race or courſe 
| of a Point. A Point we define, by the name ofa thing Mothematical : though it be no 
| Magnitude, and indivilible : beciul* it 13 the proper end, and bound of a Line : which is a 
| true Manniti:de. And Marmnitaze we may define to be that thing Mathematical , which 
| is diviſible for ever, in parts diviti. I: lang , broad, or thick. Therefore though a Point be 
no Megnitud?, yet Termmative!y 2 reckon ita thing Afathematical, (as 1 iaid) by rea- 
{on ic 1s properly the end and 501d of a line, 

Neithzr Namber nor Magnitzzde have any Materiality, Fiſt, we will conſider 
of Number, and of the Science CAMathematical, to it appropriate , called Arichme- 
tick, and afterward of CMagnitnde, and his Science called Gromerrie. Burt that 
nam2 contenteth me not: whereot a word or two hereafter ſhall be aid. How Im- 
material , and free fromall matter, Number is, who doth not perceiv2? yea , who 
doth not wonderfully wonder at it? For, neither pure Element, nor eAriſtotles Owmta 
Eſſentia, is able to ſerve for Num2r, as his prozer matter, Nor yet the purity and hmple- 
nelſe of Subllance Spiritual or Angehical, will be found proper enough thereto. And there- 
fore the orcat and godly Philotopher Anitizs Bottines , laid : Oninia quecungue Pl primeva 
rerum natura conſtrutta ſunt, Numerorum vident uy ratione formata, Hoc enim fuit 
principale in animo Conditoris Exemplar, That is : All things ( which from the 
very firll oziginal being of things, have been framed and made) do 
appear to be Fozmed by the reafon of Numbers. Foz this was the 
pancipal Example oz pattern in the mind. of the Creatoz. © comforcable 
allurement, O raviſhing pertwaſion , to deal with a Science , whoſe SubjeR is {© ancient, 
ſo pure, ſo excellent, fo ſfurmounting all creatures , ſo uſcd of the Almighty and incompre- 

nfible wiſedome of the Creator, in the diltin&t creation of all creatures: in all their 

in& parts, properties, natuges, and vertues, by order, and molt abſolnte nutmber,brought 


of us, by all poſſible means, (to the perfeRion of the Science) learned , we may both wind 
and draw our {elyes into the inward and deep ſcarch and view , of all creatures diſtin 
verrues, natures, properties, and Forms : And allo farther, ariſe, clime, aſcend and mount 


| Forms , the Exemplar Number of all things Numerable + both viſible and inyifible : 
mortal and'immorrtal , Corporal and Spiritual, Part of this profound anddivine Science, 
had Joachim the Prophehier atteined unto: by Numbers Formal , Natural, and R atio- 
nal, foreſeeing , concluding , and foreſhewing great particular events, long before their 


CHirandgula, (belides that) a ſufficient witnefle : that Joachim tn hes propheſies, proceeded 
by no other way, then by Numbers Formal, And this Eail himſelf, in Rome, * fer up 900 
; Sodremthn in all kind of Sciences, openly to be diſputed of : and among the reft , in his 
Concluſions Mathematical ( in the cleventh Concluſion ) hath in Latine this Engliſh 
ſentence, By numbers, away u had , tothe ſearching out , and underſtanding of every 
thing , able to beknewn, Fer the verifying of which ( onclufion , I promiſe to anſwey to 
the 74 Queſtions, nnder written by the way of Numbers, Which Concluitons, I omir 
here to rehearſe : aſwell ayoiding ſuperfluous prolizitie: as, becauſe Joarnes Pics, Works, 
are commonly had, Bur, in any caſe, Iwould wiſh that thoſe Concluhons were read 
diligently, and perceived of ſuch , as are earneſt Obſervers and Confiderers of the conſtant 
law of Numbers : which is plantzd in things Natural and Supernatural : and is preſcribed 
to all Creatures inviolably ro be kept, For, ſo , befides many other things , in thoſe Con- 
| clufions to be marked ir would appear, how fincerely, and within my bounds, I diſcloſe the 
wonderful myſteries by numbers, to be atteined unto, 

Of my former minds; eakie it is to be gathered, that Number hath a treble Rate; One, in 
the Creator : another is every Creature (in reſpeR of his compleat-conſtitution # ) and the 
third , in Spiritual , and Angelical Minds, and inthe.Soul of man, In the firft and third 
ſtate, ——_ is termed Number Numbring, Burt in all Creatures otherwiſe, Numbey is 
termed Number Numbred, And in our Soul', Number beareth fuch a ſway, and had fuch 
an affinity therewith ; that ſome of the old Philotophers taught, Mans ſonl, ro be a number 
moving it ſelf. And indeed, in us , though it bea very Accident , yer {uchan Accident i 
19, that betore all Creatures it had perfe being , in the Creator, Sempiternally: Number 

we »umbying 


from Nothing, to the Formathty of their being and liate. By Numbers property therefore, 


up (with ſpeculative wings) in ſpirit , to behold 1n the Glafle of Creation , the Forms of 


comming. His books yet remaining, hereof, are good proof. And the Noble Earl of 
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' | peculiar manner of handing and working : and ſo may ſeem another form of Arithmerick, 
Moreover, the eAſtrowemers, for ſpeed, and more commodious calculation, have deyiled | 


numbring thercfore , 15 the diſcretion diſcerning ,z and diltinCting, of things. Bur in Gnd 
the Creator, This diſcreiion, in the begining , produced orderly and diſtinRly all things, 
For, his #umbring, then , was his C:cating of all chings, And his continual nwmbring of 
all chings , is the Contervation of-ch:m 1n being. And , where ard when he will lack an 
Unit : there and then , that particular thing ihall be Dsſcreated, Here I ſtay, Buz our 
Severalling, diftincting , and numbring , createth nothing : but of Multitude conſidered, 
maketh certain and dittin determination. And albeit theſe things be waighty , and 
truths ofgreat importance , yer (by the infinite goodneſs of the Almighty Ternarie, ) 
Artificial Methods and eahe wayes are made , by which the zealous Philoſopher may 
win neer this Riveriſh [ds, this Mountain of Contemplation : and more then Con- 
templation. And alſo, though »umber be a thing ſo immacerial , ſo divine, and eternal ; 


i, ro things Spiritual: and then bringing it lower, to things ſenſibly perceived, as of a 
momemntany ſound iterated : then tothe leatt things that may be ſeen , numerable : And 
at length (molt grofly) ro a mulcitude of any corporal things teen, or felt ; and ſo of theſe 

offe and ſenſible things, we are trained to learn a certain Image, or likenefſe of numbers, 
and to uſe Art in them to our pleaſure and profit, So groſle is our converſation , and dull 
is our apprehenſion, while mortal Senſe , in us, ruleth che Common-wealth of our little 
world, Hereby we ſay , Three Lyons are three or a Ternarie, Which * Ternaries, are 
each , the Tnion , kwor and Uniformity of three diſcreet and diſtint Units, That is, we 
may in each _— thrice ſeyerally, point, and ſhew a part, One, Oze, and One, Where, 
in Numbring , we {ay One, Two, Three, But how far theſe viſible Ones, do differ from 
our Indiviſible Units (in pure Arithmetick principally conſidered) no man is ignorant. 
Yer from theſe groſſe and material things, may we be led upward, by degrees, ſo informing 
our rude Imagination , toward the conceiving of »umbers , abſolutely : (Not ſuppoſing, 
nor admixting any thing created , Corperal or Spiritual , to ſupport , contein , or repreſent 
thoſe nwmbers imagined * ) that atlenght, we may be able, to find the number of our 
own name, gloriouſly exemplified and regiſtred in the book of the Trinity ,molt bleſſed and 
eternal, 

Bur farther underſtand, that yulgar PraRiſers , have Numbers, otherwiſe , in ſundry 
Conſiderations: and extend their name farther, then to Numbers , whoſe lealt part is an 
Unit, For the common Logilt , Reckenmalter , or Arichmetician , in his uſing of Num- 
bers: of an Vmnit, imagineth lefle parts : and calleth them Fraftions, As of an Vnit , he 
maketh an half, and thus noteth it, 4, and ſo of other (infinitely diverſe) parts of an Vnit. 
Yea, and farther, hath Frafions of Fraltions, &c, And for aſmuch as «Addition , Sub- 
ffrattion, Multiplication, Diviſion, and Extattion of Roots , are the chief , and ſufficient 
parts of Arithmcrick: which is, the Science that demonſtrateth the properties of numbers, 
ard all operations , in numbers to be performed, © How often therefore , theſe five fundry 
& ſorts of Operations, do, for the molt part of their execution , differ from the five opera- 
« tzons of like ”m_ property and name ,in our Whol: numbers praRitable, So, ofren, 
©« ( for a more diſtinct doQrine) we, vulgarly account and name it,another kind of Arith- 
wmetick, And by this reaſon:the confideration,doQtrine,8& working in whole numbers onely: 
where, of an Unit , is noleſſe part to be allowed : is named (as it were) an Arithmetick 
by it ſelf, And ſo of the Arithmetick of Frattions, In like fort the neceſſary , wonder- 
ful, and Secret doGtrine of Proportion , and proportionality hath purchaſed unto it (elf a 


a peculiar manner of ordering numoers , about their circular motions , by Sexagenes and 
Sexageſmes. By Signes, Degrees, Minutes, &c. which commonly 1s called the Arithwe- 
tick of Aftronomical or Phyſical Fraftions, That have I briefly noted by the name of 
Arithmetick Cercalar, Becauſe it is allo uſed in Circles, not Aftrovowical, &c. Praktiſe 
hath led Numbers farther, and hath framed chem, to take upon them, the ſhew of Magni- 
endes property : Which is [ncommenſurability and Irrationality, (For in pure Arith- 
metick,, an Unit , is the common Meaſure of all Numbers, ) And here, Nnumdvers are | 
become, as Lines, Plains, and Solids , ſometimes Rational, ſometimes Irrational, And 
have proper and peculiar charaers, (as / 3. 4/ cC- and fo of other. Which is to lignifie 


yer by degrees, by little, and little , Rretching forth , and applying ſome likeneſſe of it, as | 


Root Square, Root (wbick.: and ſo forth: ) and proper and peculiar faſhions in the five 
principal parts: Wherefore the Practiſer eſteemed this a diyerſe Arithmetick from the | 


other, | 
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other, PraQiſe bringeth in, here, diverſe commounding of Numbers: as ſometime ; two, 
| three, ſour (or more) Radical Numoers diverſly knit by figns , of More and Lefſe : as 
thus 3 12 ++y tf 15,0rtus/ 33 19Þ+v tiz—y 3 2, &. And fome- 
| cine wich whole numbe:s, or fractions ot whole Number, among them: as 20+ y/ 3 24. 
'/ £16 +S:i3—y 310.y 33 44+ 123+ v & 9-And ſoinfinitely, may hap 
| the varietie. After this; 2 h .b2 one aud che other hath fractions incident: and fo is this 
Arithmetick, greatly enlarged , by diverſe exhibiting 4 and ufe of Compoſitions and 
mixtings. Conſider how , | (being defirovs to deliver the Student from errour and Cayil- 
lation) do give to this P: &:ſe , the name of the eArithmetick of Radical numbers : 
Not of [rratwonal or Surd numbers + which other while, are Rational : though they have 
the Signe of a Root before them, which Aruhmerick of whole Numbers moſt uſual, would 
ſay they had no ſuch Root, and to account them Swrd numbers , which, generally ſpoken, 
is untrue: as Enclt,'; tznth Book may teach you, Thercfore, tocali them , generally 
Radical numbers, (oy reaton of the fign 4/ prefixed) is a ſure way, anda ſufficient general 
dittin&tion trom all other ordering and uling of Numbers +: And yet (beſides all this) 
Conſider ; the infinite delire of knowledge , and incredible power of mans Search and 
Capacity : how , they , joyntly have wadcd farther (by mixing ſpeculation and praRtice) 
and have found our, aud arreincd, to the very chief perfetion (almolt) of Numbers prati- 
cal ule. Which thing is well to be perceived in that great Arithmerical Art of Equation : 
commonly called the Kwle of Coſs , or Algebra. The Larines terthed it , Regulams Rei & 


Cenſus, chat is, the Bulle Of the thing, andhis value, With an apr name, com- 
prehending the firſt and latt pounts ot ch? Work. And the vulgar names , both in Italian, 
French , and Spaniſh depends (in naming it , ) upon the fignification of the Latin word 


Res : A thing; unleaſt they uſe the name of «Algebra. And therein (commonly) isa 


: double errour, [he gne of them which think it tobe of Gebey, his inventing : the other 


of ſuch as call ir A/gebra. For, firlt , though Geber for his great skill in Numbers, Geo- 
metry, Altronomy, and other marvellous Arts, might have ſeemed able to have firſt 
deviſed the ſaid Rule : and alſo the name carrieth with it a very neer likenefle of G eber 
his name : yer true it 1s, that a Greek Philoſopher and Mathematician , named Py 

before Geber his tim2, wroce 1 3 books thereof (of which fix are yer extant: and 1 had 
them to * uſe, of the famous Mathematician, and my great fiind, Perrns Montawrens : ) 
And ſecondly, the very nam: is Algiebar, and not Algebra t as by the Arabian Avices, 
may be proved: who hath theſe preciſe words in Latine , by eAndreas Alpagus (molt 
perte&t in the Aravick tongue) lo tranſlated, Scientia faciends Algiebar & Almachabel. 


1» Scientia inveniendi n1m:rum ignotum, per additum numeri, & diviſionem, Oo aqua= 


riaew, Which is to ſay : The Science 02 wozking Algiebar , and Alma- 
| + char is: che Science of finding an unknown Number , by 
Adding of a Number, and Diviſion, - and Equation. Here haye you the 
name : - and alſo the principal parts of the Rule, couched, 1o ame it, The rmle , or art 

Equation , doth hgnifie the middle part and the Stare of the Rule. This Rule hath his 
peculiar CharaRers, and the principal parts of «Arithmetic, to it apperteining , do differ 
from the other Arichmetical operations. This Arichmetick hath Numbers Simple , Com- 
pound, Mixt , and FraQions accordingly. This Rule and «Aribmerick of Algicbar, is 
{o profound , ſo general,and {o (in manner) conteineth the whole power of Numbers , 
Application practical ; chat mans wit, can deal with nothing more profitable about 


mane ſtudies, affairs or exerciſes) co be tried in, Perchance-youlooked for, (long erenow) 
to have had ſome particular proof, or evident teſtimony ofthe ule, profit , and Commodity 
of Arichmetick vulgar, in th2 common: lite and trade of men. Thereto, then I will new 
frame my ſelfe : Bur herein great care I have, lealt length of ſundry proofs , might make 
you deem , that either 2 did diſdoubt your zealous mind co vertnes ſchool, or elſe miſtruſt 
your able wits » by ſome , to guefſe much more. A proot, then four, five, or fix, ſuch, will 
I bring, as any reaſonable man, therewith may be pertwaded, to loye and honour, yea learn 
and exerciſe the excellent Science of Arithmerick, 
And firſt : who, neerer at hand, can be a better witneſle of the fruit received by Arith- 
metick,, then all kind of Merchants? Though not alike, either need it, or uſe it, How 
could they forbear the uſe: and help ofthe Rule , called the Golden Rule? Simple and 
(a) 3 Compound : 


numbers : nor match, witha thing , more meet for the divine force of the Soul, (in hu- | 


| fave 1550» 
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Eſſentia, 


* Note, 


Note. 


* Take ſome 
part of Lullus 
counſel in his 


Book De &. tity and waight : whether their forms, be contrary qualitics, or of one kind ( but of diyers 


Compound : both forward and backward > How might they miſle Arichmerical help in 
the Rules of Fellowſhip: enher withot T time, or with time ? and between the Merchant 
and his Factor > The Rulcs of Barteriyg in wares onely : or part an wares, and pait in 
money, would they gladly want ? Our Merchant Ventuters, and Travellers cver Sea, how 
couid they order their doings jultly and without lofſe , unlefle certain ard general Rules 
for Exchange of money, and Rechange, were , for their ule , devii-d > The Rule of Alliga- 
tion, in how ſundry cales, doth it conclude for them, tuch preciſe veritics , as neither b 
natural wir, nor other experience they were able elſe ro know ? And (with the Merchant 
then to make anend ) how ample and wonderful is the Rule ot Falſe poſitions ? eſpecially 
as it is now , by two excellent Mathematicians ( of my familiar acquaintance in their lite 
time) enlarged 2 I mean Gemma Friſjus and Simon Jacob, Whocan either in brief con= 
clude, th: g:neral and Capital Rules? or who can Imagine the Myriades ot ſundry Caſes, 
and particular examplcs in AR and earneſt , continually wrought , tried and concluded by 
by the forenamed Rules only? How ſundry other Arirhmetical prattiſes, are commonly 
in Merchants hands, and knowledge : They themſclyes can at large teltifie, 

The Mintmaltzr, and Goldſmith, in their mixture ot Metals, eicher of divers kinds, or 
divers values ; how are chey, or may they, exactly be direRed, and marvelouſly pleaſured, 
if eArithmetick be their guide > And the honourable Phyſicians will gladly conteſſe them- 
ſelves much bcholding to the Science of Arithmetick,, and that ſundry wayes: But 
chiefly in their Art ot Graduation , and compound Medicines, and though Gallen, 
Averrots , eArmldus, Lullus, and others haye publiſhed theirpotitions, aſwel in the 
quantiries of the Degrees above Temperament, as in the Rules, concluding the new Form 
reſulting : yet a more preciſe, commodious, and eafie £Merhod, is extant: by a Countrey- 
man of outs (aboye 200 years ago) invented. And toraſmuch as I am uncertain, who hath 
the ſame : or when that lictle Latin treatiſe (as the Author writ it, ) ſhall come to be 
printed : (Both c2 declare the defire I have to pleaſure my Countrey , Where in I may : and 
alſo , for very good proof of Numbers uſe, in this moſt ſubrile , and fruitful Philoſophical 
Conclufion,) I intend in the mean while, molt briefly , and with my farther help, to com« 
municate th2 pith thercot unto you, 

Firlt, deſcribe a circle : whoſe Diameterler be an inch, Divide the cirtumference into 
four equal parts. From the Center , by thoſe 4 ſections , extend 4 right lines : each of 4 
inches anda half long : or of as many as you lift, about 4 without the circumference of the 
circle : So that they (hall be of 4 inches long (at the leaſt) without the Circle, Make good 
evident marks at eycry inches end. If you hit , you may ſutdivide the inches again into 
Io or 12 ſmaller parts, equa}, At the ends of the lines, write the names of the 4 principal 
Elemental qualities. Hat, and Cold, one againlt the other, And likewiſe Moiſt and Dry, 
one againſt the other, And in the circle write Temperate, Which Temperature With a 
good Latitude : as appeareth by the Complexion of man, And therefore we hays allowed 
unto it, the foreſaid Circle : and not a point Mathematical or Phyſica), "© $1:Uy 

Now, when you have two things Miſci:l:, whoſe degrees are * truly known; Of ne- 
neſſicy, either they are of one quantity and waight , or of diverſe. If they be of ont quan- 


intentions and degrees) ora Temperate, and a contrary, The form reſulting of their Mix- 
ture, #s in the Midale between the degrees of the forms mixt, As for example, let A, be 
Moiſt gn the firlt degree : and B, Dry in the third degree, Adde 1 and 3, that maketh 4: 
the half or middle of 4 is 2, This 2 is the middle , equally diftant from A and B ( for the 
* Temperament is counted none» And for it you mult put a Cypher, if atany time, it be 
in mixture.) Counting them from B, 2 degrecs , toward A : you find it to be Dyy in the 
firlt degree: So 1s the Forms reſulting of the mixture of A, and B, in our Example, I will 
oive you another example, Suppoſe , you have two things, asC, and D: and of C, the 


1 Heat to be 1n the 4th, degree : and of D, the Cold, ro be remifi*, even unto the Tempera- 


ment, Now, forC, you take 4: and fer D , you take a Cypher : which, added unto 4, 
yeildeth onely 4, The middle, or half, whereot, is 2, Wherefore the Form reſulting of 
C,and D, 1s Hot in the ſecond degree: for, 2 degrees , accounted from C, roward D, end 
jult in the ſecond degree of heat, Of che third manner, I will give alto an example: which 
letbe this: I have a liquid Medicine whoſe Qualitie of heat is inthe fourth degree ex- 
alced : as wasC, in the example foregoing : and an other I:quid Medicine I have : whoſe 
Qualitie, ishear , inthe firſt degree, Ot each of theſe, I mixt alik2 quantitie : Subtra&t 


here, | 
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here, the lefle from the more : and the reſidue divide into two equal parts: whereof the 
one part; either added to the lefle, or fubtrafted from the higher degree , doth produce the 
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degree of the Form reſulting, by this mixture of C, and E, As, if from 4, you abate 1, 
there reſterh 3, the halt of 2 15 14: Add to 1 3: you have 2 3. Or ſubtrat from 4 this 12 : 
you have likewiſe 2 4 remaining, Which declareth, the Forms reſulting, to be Heat, in the 
middle of che third degree, | 


& Forms miſcivle ) be in divers degrees, and heigths. (Whether thoſe Forms be of one 
& kind, or of Contrary kinds , or ota Temperate and a Contrary , What proportion us of 
« the leſſe quantity to the greater , the ſame ſhall be 7 the difference, which i between 
o« the degree of the Form reſulting , and che degree of the greater quantity of the thi 
<« miſcible to the difference, which is between the ſame degree of the Form reſulting , a 
« the degree of the leſs quantity, As for example. Let two pound of Liquour be giyen , 
hot in the fourth degree : and one pound of Liquour be given, hot in the third degree, 1 
would gladly know the Form reſulting , in the mixture of thels two Liquours, Set down 
our numbers in order thus. Now by the Rule of Algie- _—_— 
Sy haye I deviſed a very eaſie, brief , and general man- m 
ner of working in this caſe. Let us firlt ſuppoſe that Afid- PIR 
dle Form reſulting to be 1. * as that Rule teacheth, M 
And becauſe (by our Rule, here given) as the weight of x, 
isto 2.: So 1s the difference between 4, | a degree of —— = 
the greater quantity) and x c& : to the difference between 1 @ and ; : (the degree of 
the ings in lefle quantity, And withal, 1 c&, being always in a certain middle, berween 
the two heigths or degrees, For the firlt difterence, I ſer q—x ct and for the ſecond, 
I ſer 1 «&—3. And now again,lI ſayzas 1 isto 2, ſos 4—1 ct ts 1 ce —3, Wherefore, 
of theſe tour proportional numbers , the firſt and the fourth multiplyed 5 one by the other, 
do make as much , as the ſecond and the third multiplied the one by the other, Let theſe 
multiplications be made accordingly. And of the firſt and the fourth, we have 2 e&— 3, 
and of the ſecond and third, 8—2 c&, Wherefore, your &Aquation is between 1 c@ — 3; 
and 8—2 c@, Which may be reduced , according to the Art of Algiebar : as, here, 
adding 3 , to each pait, giverhthe Aquation,thus, 1 c&=11—4 c&, And yet again , 
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Neu or reducing it? Adde to each part, 2 <©? Then haye you 3 c& equal to I t4 
thus 
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| « But if the quantities of two things Commixt, be divers, and the intenſions, (of their | The ſetond 
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Taxlmns 


thus repreſented 3 c£== 11, Wherefore , dividing 11, by 3: the quotient is 3} 2 the 
Value of our 1 c&, Coſs, or Thing, firlt ſuppoſed: andrhar is the htigth , or Intention of 

the Forms reſulting : which 
U is Heat, 12 two thirds of 
ith. 2, Ho. 4 mp | 42 | The Form the fourth degree : and here 


lrmg, | et the ſhewof the work 
S$. 1- Hot. 3. _—— reſubeag in concluhon thus, The 


| PRE , proof hereof 1s cafie, by ſub- 
a (rating 3, from 33, retterh 
'. Subſtra& the ſame heigth of the Form reſulting, (which 1s 3 3 ) trom 4: then reſteth 3. 


You ſee that 4 isdouble to3 : as 2 f$. is double to x #. So ſhould it bez by the Rule here 
given, Note, As you added toeach part ofthe Equation 3 : ſo if you firlt added ro each 
part 2 c& ir would land , 3 c£—3=$: and now adding to cach part 3: you have (as 
afore) 3 c©=11- 


And though, I, here , ſpeak onely of two things miſcible : and moſt commonly more 
and the Form reſulting of the ſame , t2 ſerve the turn) yer theſe Rules are ſufhcient , duly 
repeated and iterated, In proceeding firlt, with any two: and then withthe Form reſulting 


hath defined it, ſaying , Mixtio eft miſcibilium , alteratorum , per minima conjunttorum 


time , to ſhew, how, the other manner of diſtributing of degrees , doth agree tothe 
Rules, Neither need I of the farther uſe belonging tg the Croſſe of Graduation (before 


| deſcribed) in this place declare, unto ſuch as are capable of that, which I have already ſaid, 


Neither yet with examples, ſpecifie the manifold yarieties , by the foreſaid rwo general 
Rules to be ordered, The witty and Studious, here, have ſufficient: And they whichare 
not able to attein to this , without lively teaching + and more in particular z would have 
larger diſcourfing , then is meet in this place to be dealt withall : And other (perchance) 
with a proud inuffe will difdain' this little : and would be unthankful for much more. 
I, Therefore conclude ; and with ſuch as have modeſt and earneft Philoſophical minds , to 
laud God highly for this: and to maryail that the profoundeſt and'ſubrileſt point,concerning 
Mixture of Forms, and DJualities Natural , is ſo matcht and married with tlie moſt 
ſimple, eafie, and ſhort way of the noble Rule of & lgicbar, Who can remain, therefore, 
unperiwaded, to Joye,allow, and honour the excellent Science of Arithmetick,? For, here, 
you may perceive that the lirtle finger of Frithmetick, is of more might and contriving , 
then a hundred thouſands mens wits, of the middle fort, areablero perform, or truly co 
conchude, withour help thereof, 

" Now, will we farther, by the wiſe and valiant Captain, be certified, what help he bath, 
by-the Rules of eArithwerick,; in one of the arts to him apperteining : and of the Greeks 
« named Taxend. That is, the $kill of ordering Soldiers in Battle ray , after the beſt 
© manner to all purpoſes. This art ſo much dependeth upon Numbers uſe , and the Mache- 


Athinketh his book ta pafle all other the excellent work , writren of that art , -unto his dayes. 


For, of it, had written e/£neas 2 (near of Theſſaly : Pyrrbhus Epirota , and Alexander 
his tonne : Clearchus : Panſanias : Forts : Polybixy , familiar fri 


iends to fore 
{| and Princes of immortal fame and memory. Whoſe faireſt flower of their garland( in 
this feat) was Arichmetick.: and a little perceiverance, in Geometrieal Figures, But in 
many other caſes doth Arithmetich Rand the Captain in great ftead, As in proportioning 
of yiRuals for the army , either remaining ata ſtay ; or ſuddenly ro be encreaſed with a 
certain number of Souldiers : and for a certain time. Orby good arts to diminiſh his Com- 
patiy , tomake the viRtuals , longer to ſerve the remanent, and for a certain derermined 
| time: Ifnecd ſo require. Ando in ſundry his other accounts, Reckonings, Meaſurings, 
and Propertionings , the wiſe , expert , and circum{pe& Caprain will affirm the Science of 
eArithmetick,, to be one of his chief Counſailors, direRers and aiders. Which thing (by 
gbod means )was cyident to the Noble,the Couragious, the Loyal, and Courtcous Fohn - _ 

ar 


__—_—_ 


then three , four , five or fix , &c. areto be mixed: (and in one Compoundro be reduced: | 


and another, and fo forth: For , the laſt work concludeth the Form reſulting of them all : | 
I need nothing to ſpeak, of the mixture (here ſuppoſed) what it is, Common Philoſophy 


Unis, Every word in the definition is of great importance. Inecd nor allo fpend w : 
c 


maticals, that e/£/iqnme. (the belt writer thereof, } in his work to the Emperour Hadria-[ 
Pi , by his perfeRion, in the Mathematical, (being greater then others before him had,) 


Emnpolemus, Iphicrates, Poſſidonizse, and very many other worthy Captains , Philoſophers | 
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Farl of Warwick, Who was a young Gentleman , chroughly known to very few. Albeir 
his luſty valiancncile , force, and Skill in Chivalrous feats and exerciſes: his humbleneſs, 
and friendlineſs to all m2n, were things, openly, of the world perceived. But what roots 
(otherwile,) verrue had faſtened in his breſt , what Rules of Godly and honourable life he 
had framed to himſelf : what vices, (in ſome then living) notable, he rook t care to 
eſchew, what manly vertues,in other noble men,(flouri{hing before his eyes,) he Sythingly 
aſpired after : what proweſles he purpoſed and meant to atchieve : with whar feats of Arts, 
he began to furniſh aud fraught himſelf, for the better ſervice of his King and Countrey , 
both in peace and war, Theſe (I fay) his Heroical Meditations, fore-caltings, and deter= 
minations , no twain , (I think) behde my helf , can fo perfeRly , and truly report, And 
therefore, in Conſcience, I count it my part, for the honour, preterment, and procuring of 
yertue, (thus briefly) co have put his Name, in the Regiſter ot Fawe [mmort al, 

To our purpoſe, This John by one of his ats ( belides many other: both in Exgland 
and France, by m*, in him noted) did diſcloſe his hearty love, to vertuous Seiegces : and 
his noble incent, to excell in Martial prowefſe : when we with humble requeſt, and inflanc 
Soliciting t got the belt Rules (ether in the time palt , by Greek or Roman, or in our 
time uſed : and new Stratagems therein deviſed ) for ordering ot all Companies , ſummes, 
and Numbers of men, (many, or tew) with one kind of weapon, or more appointed ; with 
Artillery, or without : on horsback or on foot: togive ortake on-ſet: ro ſeem many , 
being few : co ſeem few , being many, To march in battail or journey : with many ſuch 
feats,, to foughten field, Skirmiſh or Ambuſh appertaining : and of all theſelively defgn- 
ments (molt curioufly) to be in yelarue parchment deſcribed: with Notes and ano 
marks, as the art requireth : and al! theſe Rules aud deſcriprions Arithmetical, mclofed 
in a rich Caſe of Goid , he uſed to wear about his neck, as his Jewel moſt precious, and 
Counſailour moſt trulty. Thus, eArichmerick,, - of him, was ſhrined in gold : Of Nuns 
ber; fruit , he had good hope, Now Numbers therefore innumerable, in Numbers praile, 
his ſhrine ſhall finde. | 

Whar need I, (for farther proof to you) of the SehooJmalters of Juſtice, to require refti- 
mony : how needful , how fruitful , how »kilful a'thing Arichmerick, is > I mean the 
Lawyers of all ſorts, Undoubtedly, the Civihans can marvellouſly declare : how, neither 
the Ancient Romane Laws, without good knowledg of, Nwmbers Art , can be perceived : 
Nor (Juſtice infinice Caſes) without due proportion, (nfrrowly conſidered) is able to be 
execured, How juftly , and with great knowledg of Art , did Papinianxe unftiture a law 
of partition, and all»wance, berween man and wite after a divorce > But how eAccurfixe, 
Baldus, Bartolns, faſon, Alexander, and finally, Alciarzs , (being otherwiſe , notably 
well tearned) do jumole, gueſſe and erre from the equity, art and intent of.the Law-maker: 


Bartoli tired in the examining and proportioning of the matter z and with Acc#r fm 
Gloſle much cumbrcd : burſt out , and ſaid: Nwulla eſt in toro libro , hac gloſſa difficiiior : 
Cnjus computationens nes Scholaſtici , nec Dottores inralligunt, &c, Thatis: Jt the 


whole book , there is no gloſſe harder then this ; Whoſe account oz 
reckoning , neither the Scyolers noz the Doitours underſtand , ec. 
Whar can they ſay of Fulianus law , Si 1ta Scriptuns , fc, Ot the Tettators wall, jultly 
performing, between the wife, ſonne , and daughter > -How can they perceive the equity 
of Aphricanne, Aritbmetical Reckoning, where he treaterh of Lex Falcidia ? How can 
they deliver him , from his Reprovers : and their maintainers: as Joannes , eAccurſin, 
Hypolitus, and eAlciatns? How julily and artificially, was Africans —_— made ? 
| Proportionating to the ſummes bequeathed, the Contributions of each part? Namely , for 
the huridted pretently receiued, 175. And for the hundred, received after ten monerhs 
135+ which make the 30: which were to be contributed by the legataries to the heir. 
For, what proportion 100 hath co 75 : the ſame hath 17 5 to 12.5: Which is Seſquitertia. 


expert Arithmeticiax , to underftand the deep Judgment and juſt derermirarion of the 
Ancient Romani Law-maker. But much more experr.ought he rote , whoſhould be able 


co decide with equity , the infinice variety of Caſes, which doe', or may happen , unde; 
Every one of thoſe laws and ordinances Civil, Hereby, cafil 


Arithmetick can dere, and convince : and cleerly , make the truth to ſhine, Good| 


thats , 284, t03, whichmake 7. Wonderful many places in the Civil law , require an] 


, you may now conjecture :|, 


This Noble 
Earle, died 
Anno 1552, 
ſcarce 24 years 
of ape, having 
60 iſſue by his 
wife, Daughter 
to the Duke 
Somerſet, 


hat in the Canon law: and in the laws of the Realm (which with us, bear the. chie# 
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Tuftice. 


| Number. 


| WiiſeDome 2. -There , ac length, he proveth Wiſedowe to be atteined by good skill of 
| Nambers. With which great Teſtimony , and the manifold proofs , and reaſons » before 


| molt pure, moſt ample, and g:neral, moſt profound, molt ſubtile, moſt commodious , and 
molt-neceflary. Whole next Siſter , 1s the abſolnte Science of Magnitndes : of which i | 


| due $kiltof Arithmetick, and proportions apperteining, The worthy Philoſophers and 
| prudent law-makers (who haye written many books De Republica ; How the belt Rate 
of Common-wealths might be procured and mainteined, ) have very well derermined of 
Juſtice : (which, not onely is the Baſe and foundation of Common weales: bur allo che 
rotal perfeRion of all our works, words, andthoughts:) © defining it, to be chat vertue , 
« by whichgto every one, is rendered, that tohim appertaineth, God challengerh this at 
our hands to be honoured as God: to be loyed, as a Father, and to be feared, asa Loxdand 
Maſter. Our neighbours proportion 1s alſopreſcribed ofthe Almighty Law-maker : which 
is, todo to others, even as we would be done unto. Theſe proportions are in Juſtice 
neceſſary: in dvity, commendable : and of Common-wealths, the life, ſtrength, tay, and 
flouriſhing. eArifotle in his eAthicks (to fetch the ſeed of Jultice, and light of direRion, 
to uſe , and execute the ſame) was fain to fly ro the perfe&ion , and power of Numbers ; 
for proportions Arithmerical and Geometrical, P/aro in his book called Epinomw,(which 
'book is the Treaſure of all his doctrine ) where his purpoſe 1s to ſeek a Science , which, 
:when a man had it, perfetly : he mightſeem, andſobe , indeed, Wiſe, He briefly of 
-other Sciences diſcourfing , findeth them , not able co bring ir to pafle : Bur of the Science 
of Numbers , he ſaith. la, que numerum mort alium generi dedit , id profeto efficiet. 
Derm autem aliquem , magis quam fortunam , ad ſalutem noſtrans , hoc munus nobis 
arbitror comtwliſſe, &c, Nan ipſum bonorum omninm Authorem ,. cur non maximi boni, 
Prudentie dico, canſan arbitramur * That Science verily,Which iT, taught 
mankind number » ſhall be able to bung it to paſſe. And, I think, a 
certain God, rather than Foztune to have given us this gift , fozour 
bliſſe. Fo2 , why {hould we not judg him whois the Authour of al 
goodthings , tobe alſo the cauſe of the greateſt good thing namely, 


exprefled z you may be ſufficiently and' fully pertwaded ; of the perteR Science of Arith- 


metick,, to make this account : That of all Sciences, nextto Theologie, it is molt divine, 


the direQtion and aid of him, whaſe Magnitade is infinite , and of us incomprekenhible 
I now intend {oro write, that both with the CMaltituge , and allo with the CAſagnitude | 
of maryellous and fruittul vericies , you (my frirnds and Countreymen) may be (tir'd up 
and awaked , to behold what certain Arts and Sciences (to our unſpeakable behoof) our | 
heavenly Father , hath for us prepared , and reyealed by ſundry Philoſophers and Harhe- 
mMAticlans. 


BY Number and Magnitude , have a certain Original ſeed , (as it were) of an in- 

credible property : and of man, never able, fully ro be declared. Of Number,.an | 
Unit, and ot AZagmitude, a Point, do ſeem to be mich like Original cauſes ; Bur the | 
diver(ity neverthelefſe,is great. We defined at Vis tobe a thing Mathemarical indivifible : | 
A Point, likewiſe , we ſaid to bea Mathematical thing indivifible. . And farther, that a | 
Point may have certain determined Situation : that is, that we may aflign , and preſcribe | 
a Point, to be here there, yonder,8c. Herein (behold) our Unic 1s free, and can abide no 
bondage, or to be tyed to any place, or ſeat : diviſible or indiviſible. Again , by reaſon, a 
Poinc may have a ſituation limited co him : a certain motion, therefore, (to a place , and 
from a place) isto a Point incident,and apperraining, But an Vnit cannot be imagined, 
to haye any:motion, A point, by his motion, produceth Mathemarically , a line, (as we 


—— ISS. 


j of points : Number, though it be not produced ofan nit, yer doth jr confilt of Units ; as 


ſaid before ) which is the firft kind of Magnitudes , and moſt ſimple : An Unit, cannot 
produce any number, A line, chough it be produced of a Point moyed, yet it doth not conſift | 


a material cauſe, Bur formally , Number , is the Union and Unity of Units, Which uni- f 
ting and knirring, is the workmanſhip of our mind: which, of diſtin and diſcreet Units | 
maketh a Number: by uniformity, reſulting of a certain multicude of Units, And fo, | 


every number may have his leaſt part given : namely, an Unir : Bur not ofa magnitude, 
(no, hor of a Line,) che lealt part can be given : becauſe, infinitely diyifon thereot, may be 
conceived: All Magnitudeyis either a Linea Plain,or a Solid. Which Line, Plain or Solid, 


þ 


of no Scaſe, can be perceived ; nor; exaRtly by hand (any way) repreſcated: Hoy of 
: ature 
| _ | 
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| may; evidently be ſeen, Where ( in Latin ) thus it is; righe well tranſlated : Profeito, ne- 
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| Nature produced : Bur, as (by degrees) Namber did come te our pereciverance : So by yi- 
lible forms , we arc holpen to zmagine , what our Line Mathematical is, What our 
Point, is. So precilc, are our Magnitudes , that one Line 1s no broader than an other : 
for they have no breadth : Nor our Plains have any thickneſſe ; Nor yet our Bodies, any 
weight : be they never ſo large of dimenſion, Our Bodies , we can haye fmaller, than 
either Arr, or Nature can produce any : and greater alſc ,then all the World can compre- 
hend, Our leaſt Magnitudes , can be divided into ſo many parts, as the greateſt, As, a 
Line of an inch long, ( with us ) may be divided into as many parts, as may the diame- 
ter of the whole World, from Ealtco Weſt : of any way extended: What priviledges, a- 
boye all manual Art, and Natures might, have our two Sciences Mathematical > to exhi- 
bic, and to deal with things of tuch power, liberty, ſimplicity, purity, and perfeRtion? And 
in chemn, ſo certainly, to orderly, fo preciſely, to proceed : as excellent , 3s that workman 
Mechanical Judged, who neerelt canapproachto the repreſenting of works, Mathemari- 
cally demonttrated 2 And our two Sciences, remaining pure, and abſolute in their proper 
rerms , and in their own matter, to have, and allow vnely fuch demonſtrations; as are 
plain , certain, univerſal, and of an erernal yerity > This Science of Magnitude, his 
roperties, conditions ,and appurtenances: commonly , now 15, and from the beginni 
hath of all Philoſophers, been called Geometry. Bur verily, with a name too baſe and ſcant, 
for a Science of ſuch dignity and ampleneſie, And, perchance, that name, by common and 
ſecret conſent , of all wife men , hitherto cath been ſuffered ro remain : that it might carry 
with it a perpetual memory of the firft and notableſt benefit, by that Science, tocommon 


contounded, ( as in Egypt, yearly, with the oyer-flowing of Ni/zs, the greatelt and long- 
elt riycr in the World) or, that ground bequeathed, weare to be aſſigned : or ground ſold, 
were to.be laid out * or. ( whea diſorder prevailed) that Commons were diſtributed into 
Severalcies, For, where, upon thelc'and ſuch like occafions; Sorne by ignorance , ſome by 

neglig:ace ; Sora? by fraud, and ſome by violence , did wrongfully I1mit , meaſure, en- 

croach, or challenge ( by prerence of juſt content and! tfieaſure ) rhoſe lands and grounds: 
great lofle, diſquiernefſe, murther, ml war did ( full oft ) enſue: Till, by Gods mercy,and 
mans'indultry , The perfeR Science of Lines, Plains , and Schds ( like a divine Juſtici- 
er) gave unto every man his own, The people then; by this arr pleaſured, and greatly re- 
lieved, in their lands juit meaſuring : and other Philoſophers, writing rules for land mea- 
ſuring : berween them both, thus, confirmed the name of Geomerria, that is; ( according to 
the very Ecymologie of the word) Land-meafuring, Wherein the people knew no farther of 
Magnirtudes uſe, bur in Plains: and the Philoſophers of them had no fit hearers, or Schol- 
les 4 farther to dilcloſe unto, then of flat, plain Geometry. And though, theſe Philoſo- 
phers, knew of farther uſe, and belt underltood the Erymologie of the word, yer this name 
Geometria, was of theun applyed generally to all forts of Magnitudes: unl:fle otherwhile, 
of Plato: and Pythagoras. When they would preciſely declare their own do@trine. Then 
was * Geomietria, with them, Srudinm quod cirea planum verſatur. But, well you may 
perceive by Exctid's Elements that more ample is our Science, then to'meaſure Plains : 
and .nothing- lefle therein is taught ( of purpoſe) then how to meaſure Land. Another 

nam?2, therefore, mult needs be had; for our Mathematical Science of Magnitudes : which 
regargeth. neither clod nor curff: neither hill; nor dale © neither earth ror heaven : bur 1s 
aviqlute' Aegerhelogia, not creeping on ground, and dafling the eye with pole, perch, rod, 
+ orline:; bur lifring the heart above the Heavens, by invilible lines, and ammortal beams: 

*.cmcerech with the reflexions of the light ineo mprehen(ible, and fo procureth joy; and per- 
E teRiqn-unſpeakable, Of which true uſe of our Megethica, or Megertbologia, Divine 
#4ato (eemed to have good ralt and judgment : and ( by the name of Geometry ) ſonoted 

K+ and warned his Scholers thereof :'as/, un his ſeventh a the Commonwealth 


bu: hac non negabun, Ouicungue vel panlulum quid Geometrie guſt arunt, qiin hee Sci 

entia\ wontra, oninino ſe habeat, quan: de ea loqunntur, quiin ipſa verſamur. In Enliſh, 

hs. Uerily ( faich Plato) whoſoever hath ( but even very little ) talled, | 

of Geometry, will notdeny untous, this : but that this Science, is 
do 


p:ople ſhewed : Which was, when Bounds and Meres of land and ground, were loft, and } 


Geometry. 


eak of if. And there irfolloweth of our Grometry. Qnod queritur 
| Sas (b) 2 cognoſcend: 


. 
- 


or another condition, quite contrary to that, which they that are exer- 
| | , , 


_—_——— 


Ll. 


7. D. 
Herein I 

would gladly 
ſhake off, che 
earthly namc 


of Geometry. 


An Art. 


tt. 


| copnoſcendi illins grati , quod [emper eft , nan & ejus quod oritur quandiq © & merit, 


Grometria, ejns quod eff ſemper , Cagnitioeft, At roller igitur ( 6 Generoſe ) ad Vergs 
tatem , animum : atqueita , 4d Pbiloſophandum | __ 
| convertanns * que nunc, contra guam decet,ad inferiara dejicmus,&c, ©nam maxime | 
igitur precipiendums eft » ut qui preclariſſiman banc habitant (rvitatens , n#llo mods, 
Geometriam ſpernant. Nam & que preter ipfins propoſitum, quodam mode eſſe videntwr, 
baud exigua ſunt, &c. Ir mult needs be confetſed (ſaith Plate. ) That [ Geometry 


is learned , foz the knowing of . ich is ever : and not of that, 


which in time , bothis bzedandis to an end, #c. Geometry is 
the kno eof at which is everlalting. It will lift up therefoze 
(D Gentle Sir) onr mind to the verity ; and by that means, it will 


prepare the Thought , to the Philoſophical love of wiſedome , that we 
may turn 02 convert,toward heavenly things, [borh miad and thought] 
whichnow > otberwiſe than becommeth us, w 

inferiour things; #c. chiefly, therefoze Commandement muſt be given, 
that ſuch as Doe 1n this molt honourable City, by no means , 
deſpiſe Geometry. Fozeven tholethings [done by which, in manner 
ſeem to be; beſide the purpole of Geometry : are ofno ſmal impoz- 
tance, #f. And befides the manifold uſes of Geemerry , in matters apperteining to war, 
he adderh more, of ſecond unpurpoſed fruir, and commodity, arifing by Geometry, ſaying : | 
Scingns quin etiam ad Deſciplinas onones faciling per diſcendas intereſſe omnino attigerit 
neGeometriam aliquis, an non, ©&c, Hane ergo Dottrinam, ſecundo loco diſce [wve- 
»ibus ftatuanus. That is. But alſo, we kuow, that foz the moze caſie 
learning of all Arts, it impozteth much , whether one 'have an 
knowledg in Geometry , 02 no, #c. Let us therefoze make an ozdi- 
nance 02 decree , that this Science of young men {hall be learned in 
the ſecond place. This was Divine Plato his judgment , both of the purpoſed, chief, 
and perfe& uſe of Geometry: and of his ſceond, depending , derivative commodities, 
And for us Chriſtian men, a thouſand thouſand more occaſions are to have need of the help 
of * eMegethological Conremplations: whereby to crain our Imaginations and Minds 


ward ſenſes: and to apprehend by ſure doftrine demonitrative , Things Mathematical. 
And by them readily to be holpen and conduRted, to conceive, diſcourſe, and conclude of 
things Intelleftual , Spiritual , Erernal , and ſuch as concern our blifle everlaſting : which, 
etherwiſe (withour ſpecial priviledg of lilumination., or Revelation from Heaven,) No 
mortal mans wit (naturally) is able to reach unto, or to cempaſle. And, verily, by my ſmall 
Talent (from above) I am able coproye and teſtifie that the liceral Text y and order of our 
divine Law , Oracles and Myſteries , rcquire more skill in Numbers and Magnitudes : 
then (commonly) the Expohitors have uctered : but rather onely (at the moſt) ſo warned : 
and ſhewed their own want therein, (To name any, is needleiſe : and to note the =_ 
is, here, no place ; Bur if I beduly asked , my anſwer is ready.) And without the literal, 


Grammarical, Mathemarical, or Natural verities of uchplaces, by good and cenain Art, 
perceaved no Spirituall ſenſe , proper co thole places, by Abſolute T ie) will chereon 
depend. « No man, therctore, can douot , but roward the atteining of knowl 

& parable, and Heavenly Wildome : Mathematical ſpeculations both of N end 


1ncom- 


John Dec, bis Mothematicel Preface. 


arabit cogitationem , #t 4d ſupera ; 


by lictle and little to forſake and abandon, the grofſe and corruptible ObzeRts , of our our- | 


« : are means, aids, and guides: ready, certain , and » From 
hencetorth , 1n chis my Preface , wall I frame my talk , to Plato his fugitive Scholers t or, 
rather, to ſuch, who well can, (and alſo will,) uſe their outward fenfes, tothe glory of God, 


this carthly Scaftold. To them, I will orderly recite, deſcribe , and declare a Number 


hed pou ſeeds, and roors hid inthe ground of Naters, are refreſhed, quickned, 


Arts ſhall be ſuck , as upon udes properties do depend more than ypon 


thebenefit of cheir Countrey , and their own ſecret contentation, or honeſt preferment on 


C 


o Ars, rom our ro Machemaccalfounains ered incohe ils of Nerwre. Where 
as 431c 
rogrow,thootup, our, and givefruic,, infinite and incredible, Andþefs 


e caſt down on baſe oz 


_ 


And by good reafon we may callthem Arts, and Arts Mathemarical Derivati _ 
his wine) Idefine Ant Art, to bea Wethodical compleat Doftrine, having 
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John Nee , bis Metbematical Preface, 
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abundance of ſufficient and peculiar matter to deal with, oy the 
allowance of the Petapbyſical Philoſopher ; the knowled 

of , tohumane late is neceſſary. And chat I account an Art Batbema- 
tical derivative > which by Bathematical | bed ,in 
Numbers S—_= udes 3 02dercth and c | » as 
much and as as the matter ſnbjeft f, And for that 1 
intend, to ule the name and propertie of a Mechanician , otherwiſe, then (hitherto it hath 
been uſed , I think ir gaod (tor diltinCtien fake) to give youallo a brief deſcription z what 


Skill is without knowledg of Bathematical n, perfpily 
to wozk and finilh any ſenſible wozk , Bathematician pzincipa 

902 verivative » ated 02 demo + Full well 1 know, that he 
which 1nventeth or maketh thele d: monltrations, is generally called A ſpeculative Me- 
chanician , which differeth noching from a Mechanical Mathematician, So, in reipeRt 
of diyers actions, one man inay have the name ot ſundry Arts , as ſometime ofa Logician, 
ſomecim*s , in the ſame manner otherwiſe handled) of Rerhorician, Of theſe ies, I 
make (as now, in reſpect of my Preface), ſmall account : to file them for the fine handling 
of ſubrile curious dilputers, In other places, thy may command me , to give $ood reaſan : 
and here, I will nor be uareaſonabl:, 

Furſt, then, trom the purity , ablolureneſſe , and Immareriality of principal Gomertie, 
is thag kind of Geometrie derived, which vulgarly is counted Geomerrie, and 15 the rt. pf 
meaſuring ſenſible magnitudes, their 1 quan fiti contents. 

5 7 torr juſt quiar eg AR FLEE 


This , teacheth- to meaſure cicher at hand: rat be by the ching Mealured ; 


I m:an thereby. A ician 02 a Yechanical wozkman , is he whole / 
demontiration 


Valgar: 


rod, (or fuch like Inſtrument) go the Le ; Plain , or Solid meaſured, * co be cerned 
either of the lengthy perimerrie, or diſtance lineal: and this is called; A{ecomerrie, Or 5 to 
be certified of the content of any plain Superficies ; whether ic be ju ground Suzxeyed, 
Board, or Glafle meaſured, or ſuch like thing : which meaſuring, is —_ Embadometrie: 
* Orellecounderttand the Solidity arid content of any bodi} thing; 25 of Timber and 
Srone, orthe content of Pits, Ponds, Wels, Veſlels, ſmall and great , of all faſhions. 
Where of Wine , Oil, Beer, or Ale Veſſels, &c, the Meaſurin commonly hath a peculigr 
name and is called Gawgizng, And the general name of theſe Sohd meaſures is Srereomersy- 
Or elſe, this Yulgar Geometry, hath conſideration tg teach the Prad iſex , how to meaſgre | 
things, with good diſtance berween him and the ching meaſured : and to unde;Rapd thexes | 
by, either * how farre, a thing ſeen ( on land or water ) is from che meafurer; and this | 
may be called eApomecomerrie : Or, how high , gr deep , above gr under the levs1 of the 
meaſurers Randing , any thing is , which is feetyon land or water , called Hypſomecyy. | 
* Or, it informerh che meaſurer , how broad any thing is , which 3s in the meaſurers yiews | 


— 


OC 


: 


condition the thing meaſured,to be on land or water fituated : yet,know tor cextaingyhac the | 
ſundry height of Clouds, blazing Stars , and of che Moon , amay (by cheſe means) bave | 
their di(tances from the earth : and , ofthe blazing Stars and. Moon , the ſolidity (as well / 
as diltanees ) to be meatured : bur becauſe , neither theſe things aze yulgarly taught, nor of | 
'2 common PraGtiſer ſo ready robe executed, I, rather ler ſuch mcalures be reckoned ane | 
cident ro ſome of our other Arts , degling wich things on high , moxe purpolely , than this 

vulgar Land meaſuring Geometry doth: as in Perfgeltive and Aſtrepomy, Xc. | 
F theſe Fears ( farther applycd ) is ſprung the Feat of Geadefe, or Land meaſuring t | 
more cunning] tm veigh Land, Wogds, and Waters, atar off, More 
ingly,1 fay : Bur God knoweth (hitherto) 4n theſe Realms of Exg/and and Irelged, 
{whether through ignorance or fraud , I cannoecell un every particu 0s aca 1. 
and injury hath (in my time) been commirred by untrue Os, of Land 
ox wood » any way. And , this I amſure : that the Value of the di , beryeen'the- 


_— 


of lawful money of this Realm : which indeed 
ſmh or ways peprded pc) ao mnlionthe nas eeley of Smeg 
3 


che- [ 


and (o, by due applying of Compaſle, Rule, Square, Yard, Ell, Perch, Pole, Ling;Gau 


{0 «be on land and water ſituated : and may be called P/atomerry, Though I uſe hexe to | 


truth and ſuch MEWS) would have on ableto baye og (for cy ry of w_p_ _ | 
lniyerfuzes , and excellent Mathematical Readex 3 to allowing a | 
Mark ytneryy ram.) ay Apr To 


Vote, 
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| Kings magruficent liberality onely. Now , again, to our purpoſe , returning : Moreover, | 


C— 
— 


Mathematical Readers, and each two hundred French Crowns yearly , of the French 


To 


of the former knowledg Geomezrical , are grown the $kils of Geography , Chorography, 
Hydrography, and Stratarubmetry. | 


. 


& or other) the Situation of Cities, Towns, Villages, Forts, Caſtles, Mountains, Woods, 
* Havens, Rivers, Creeks, and ſuch other things, upon the oureface of the carthly Globle 
« (either in the whole , or 1n ſome principal member and portion thereof conteined) may 
« be deſcribed and defigned , in conpuhcicicſs Analogical to Nature ard verity : and 
« molt aptly to our view , may be repreſented. Of this Art how great pleaſure , and how 
manifold commodities do come unto us daily and howly : of moit men 1s perceived, 
While ſome; co beautifie their Hals,  Parlzrs , Chambers, Galeries, Studies, or Libraries 
-with : other ſome, for things paſt, as bacels fought, earth-quakes, heavenly firings, and 
ſuch occurrents, in Hiſtories mentioned : thereby lively,as it were, to yiew the place, the 
Region adjoyning , the diltance from us : and ſuch other circumſtances, Some other pre- 
ſently to view the large dominion of the Turk : the wide Empire of the Moſcovite 3 and 
the liccle morſel of ground, where Chriftendome (by profefſion) 1s certainly known. 
Little, I ſay, in reſpeC ofthe reſt, &c, Some either, for their own journeys direRing into 
far lands : or to underſtand of other mens trayails. To conclude , ſome for one purpole, 
and ſome for another, liketh, loverh, getreth, and uſeth Maps , Charts , and Geographical 
Globes. Of whole uſe, to ſpeak ſufficiently, would require a book peculiar, 
CHOROGRAPHIE, ſeemethto be an underling , and a twig of Geographic : 
« andyertnevertheleſle , is in practice manifold, and in ul very ample. This ceacheth 
& Analogically ro deſcribe a ſmall portion or circuit of ground, with the contents : nor 
«regarding what commenſuration it hath to the whole, or any parcel, without it , con» 
& teined. Burin the territory or parcel of ground , which it takerh in hand to make de- 
&« ſcxiption of , it leavecth out (or undeſcribed) no notable, or odde thing , above the 
&© ground viſible. Yea, and ſometimes, of things under ground, giveth ſome peculiar mark, 
& or warning : as of Metal-mines, Cole-pits, Stone quaries,&c. Thus a Dukedome, a Shire, | 
«2 Lordſhip, or lefle, may be deſcribed diltin&ly, But marvellous pleaſant and profitable 
1s it, inthe exhibiting to our eye and commenſuration , the plat of a City , Town, Fort, or 
Palace, intrue Symmetry ® not approaching to any of them: and: our of Gun-ſhor, &c. 
Hereby -the eAſrchireft may furniſh himſelf , with (tore of what paterns he liketh; ro his 


inthemſelves, or reſpeRtively to Hils, Rivers, Havens, and Woods adjoyning, So alſo,term 
this particular deſcription of places, Topographic. 

« HYDROGRAPHIEdchivereth ro our knowledg,on Globe or in Plaingthe per- 
« feX Analogical deſcription, of the Ocean , Sea=-coalts, through the whole World, or 
<« inthe chict and principal parts thereof , with the Iſles and chief particular places of 
« danger, conteined within the bounds and Sea=coalts deſcribed ; as of Quick-ſands, 
<© Banks,Pits, Rocks, Races, Countertides, Wharle-pools, &c, This dealeth with the Ele- 
ment of the water chiefly : as Geographic did principally rake the Element of the Earths 
deſcription (with bis appurfenances) to task. And beſides this, Hydrographie , requireth 
a particular Regiſter of certain Land-marks (where marks may be had) from the fea, well 
able to be $kried , in what paint of the Sea compaſſe they appear , and what apparent form, 
ftuation , and bigneſs they have, in reſpeR of any dangerous place in the ſea, or neer unto 
ir, aligned : And in all Coaſts, what Moon maketh full Sca, and what way , the Tides and 
Ebbs, come and go, the Hydrographer ought to record, The ſounding likewiſe : and the 
Chanels wayes : their number, and depths ordinarily, atebbe and floud, ought the H, 'Tdro 
grapher , by obſervation and diligence of Meaſwring , to have certairly known , And 
many other points,/are belonging to perfeft Hydrographic, and for to make a Rutter , by : 


the 3+ points of the Compaſle, cruly ; (whereof, ſcarcely four, un England, have right 
knowledg , becauſe, the lines thereof , are no (trait lines, nor Qurcles.) Of making 


ſuch like marrers (of great importance , all) I leave to ſpeak of in this place , becaufe, I may 
ſeem (already) ro-havecnlarged the bounds and diity of an Hydregrepher , much more 
than any man (to this day) hath noted or prejeribed ; yet'am I well able to prove, all 


« GEOGRAPHIE reacheth ways,by which.in ſundry forms, (25 Spherike, Plaix, | 


great inlftruQion ; even in thole things which outwardly are proportioned: either fimply | 


of which, I need not hire ſpeak : as of the deſcribing, iti any place, upon Globe or Plajn, | 


projeRion of a Sphzre in plain, Of the Variation of the Compaſic, from true North. And | 


—_— Aled 


— — —_— 


theſe | 
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1 © the feat Tattical, De aciebus inffriendy, becauſe , there is neceſlary the wiſedome and 
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and witkall, to touch ſome of their commodious uſes, and {o to make this Preface , ro be 2 


John Dee ; bis Mathematical Preface. 


— 


theſe things, to appertain , and allo to be proper to the Hydrographer, The chief uſe and | 


end ofthis Art, js the Art of Navigation, bur it hath ' other divers uſes , even by them to 
be enjoyed, that never lack fight of land. 


- 


STRATARITHMETRIE, is the skill (apperteining to the war, ) by which | 


a man can {?t in figure Analogical to any Geometrical figure appointed , any certain num- 
ber or ſumme of men } of ſuch a figure capable , (by reaſon of the uſual ſpaces berween 
Souldiers allowed 2 and for that, ot men, can be made no FraRtions: yer nevertheleſle, 
he can order the given ſumme of men, for the greatelt ſuch figure , that of them can be or- 
dered) and coma of che overplus (if any be) and of the next certain ſumme, which, witch 
the oyerplus, will admic a figure exaly proportional tothe figure aligned, By which $kill 
alſo, of any army or company of men ; (the figures. and ſides of whoſe orderly ſtanding, 
or array is known,) he 1s able to expreſle the jult number of men , within that figure con- 
reined : or (orderly) able ro be conteined; * And this figure, and hides thereof , he is 
able ro know : either by, and at hand , or a tarre off. Thus farre iretcheth the deſcription 
&« and property of Stratarithmerric : ſufficient for this time and place; It diftereth from 


& foreſight, to whar purpoſe he ſo ortereth the men, and sKkilful ablity, aJſo, for any occa- 
«© fon, or papot , todevile and uſe the apreit and. moſt neceſſary order, array and 
« figure of his Company and ſum of men. By figure, I mean; as either ofa Perfe Square, 


** Triangle, Cirele, Ovale, long ſquare,( of the Greeks it is called Eteromekes) Rhombe, 


Rhomboid, Lunular , Ring , Serpentine , avd ſuch other Geometrical figures: Which in | 


wars, have been, and are to be uſed for commodiouſneſle, neceflny and adyvanzage, -&c. 
And noſmall skill ought he to have , that thould make true report, or ner the truth of the 
numbers and lummes, of Footmen or Horſemen; in the Enenues ordering. A farre off, to 
make an eſtimate, berween neer terms of More and Lefle, is nota thing very rife , among 
thoſe that gladly would doe it; Great policy may be uſed ofthe Captains , (at tines fir, 


* Note; 
The difference 
berween Stra- 
rarichmerry 


and Tradicic. 


7. D. 


Friend, Youf 


and in-places convenient) as to uſe figures , which make greateſt ſhew , of ſy many-as he 
hath : and ung the advantage of the three kinds of uſual ſpaces : (berween Foarrhen 
and Horſmen) co take the largett + or when he would ſeem to have fewz (being many: ) 


contrariwiſe in figure and ſpace. The Herald, Puzſuivant , Serjeant Royal, Captain or | 


whoſoever is caretul to came neer the truth herein , befides the judgment of his expert eye; 
his skill of ordering Trattical, the help of his Geometrical Inſtruments Ring or Stafte | 


| 
| 


ARronomical : (commadioufly framed for carriage and uſe.) He may wondertully. help 
P 


himſelf by perſpe&tive Glaſſes. Ia which, (I truit) our poſterity will prove more $skilful 
and expert, and to greater purpoſes z thau in theſe dayes, can, (almott) be credied to be 
poſlivle. : | $3.5 
Thus have I lightly paſſed over the Artificial Feats , chiefly orpeoting upon vulgar 
Geometry : and commonly,and generally reckoned under the name of Geomperry, Bur there | 
are other (very many) Methodical eArts , which declining from the purity , fhmplicity, | 


aud. Inimateriality , of our Principal Science of Afagnitndes : do yer, nevertheleſie; ule | into Triangles! 
the great ayd, dirc&tion , and method of the ſaid printipal Science , and have proper names, | cam ſcrve, &c.. 
and diltin&t : both from the Science of Geometry ,. (from which they are dzrived) and one | & yet yau will! 


from the other, As PERSPECTIVE, ASTRONOMY, MUSICK, COSMO.' 
GRAPHIE, ASTROLOGY; STATIKE, ANTHROPOGRAPHIE, TRO-: 
CHILIKE, MELICOSOPHIE, PNEUMATITHMIE , MENADRIE ;HY- 
POGEIODIE, KMYDRAGOGIE , MOROME TRIE., 29-GRAPHLE:, AR- 
CHITECTURE, NAVIGATION, THAUMATURGIKE:, and KKCHEF) 
MASTRIE. I think it neceſſary, orderly , of theſe to-give ſome-peculiar deſcriptions * 
lictle ſwcec, plealant Noſegay for ytw,'to comfort yqur: Spiris, being-almolt our of courage; 
and in deſpair , (through brutifh brute.”') Weening that Geomerrie'; had but ſerved 
building of an houſe, or a curious bridg, or the root of Weltminſter-halt, or ſome witey 
pretty diviſe, or engin , appropriate toa Carpente, or Joyner , &c, That the thing is fer 
otherwiſe, than the world, (commonty) ro this day, hachdeemed, by word'and work, g00d 
proof will be made. $44 
Among theſe Arts , by good reaſon, PERSPECTIVE ovghtto be had, e*re of 
«Aſtronomical eApparences, perfe& knowledge can be atteined. And becauſe of the pre- 


will fod it” 
bard , to per- 
form my de- 
ſcription of 1. 
is fear. By 


| by Chorogra- 


Phy, you may 
elp your fclt 
ſomewhat : 

where the &- 
gures known 
(in Sides and 


Angles ) ace, | 


her regular: | 


And wheie , 
Reſolution 


knde irftange 


ro deal thus. | 
generally with 


Arichmertical 


hgures : and f 


that for Bat- 
rail ray, Their 
Contents dif- 
fer ſo much 
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| theſe my words can 
. | cauſethereof, is certified: eyen ſo as the effeR is conſequent, Yea, thus much more, dare 


and his ſenſe moſt mighty, and his organ moſt artificial, and Geometrical. At Perſpettive, 
we willbegin theretore. - Perſpettive is an Art Bathematical , Which De- 
monftrateth the manner and pzoperties of all Radiations, Diret , 
B2oken, and Refleffed. This Deſcription, or Notation, 1s brief $ bur it reacherh 
ſotar 5 as the World is wide, It concernethall Creatures , all Actions , '2nd paſſions, by 
Emanation of beams performed, Beams or natural lines, (here) I mean, not of light onely, 
or of colour (though they, to cye, give ſhew, witneſſe , and proof, whereby rv ground the 


art upon) but alſo of other Forms , both Subſtantial and eAccidemal, the certain and de- 


we may uſe our eyes,and the light with greater pleaſure , and perfeRer judgment : both, of 
things , in light ſeen , and of other : which by like order of lights Radiations , work and 
produce theur effets,We may be aſhamed to be ignorant of the caule,why ſo ſundry waysour 
eye is deceived, & abuled: as, while the eye weeneth a round Globe or Sphere(being far off) 
co be a flat and phaincircle , and ſo likewiſe judgeth a plain Square to be a round : tuppoſeth 
walls parallels,to approach, afar oft: roof and floure parallels,the one to bend downward,the 
other toariſe upward, at a little diftarce from you. Again, of tt ings being in like ſwiſtneſle of 
moving to think the neerer to move falter, and the farther much flower, Nay,of two things, 
whereof the one(incomparably)doth move ſwiſter than the other,to deem the flower ro move 
very {wift,and the other to ſtand : What an errour is this, of our eye ? Of the Rainbowgboth 
of his Colours,of the order of the colours,of the bignels of it,the place and height of irs (bc. ) 
to know the cauſes demonſtratiye, is it not pleaſant, is it nor neceflary ? of two or three Suns 
appearing : of blazing Stars : and ſuch like things : by natural caules , brovghe to pafle , 
(and yet, neverthelefle , of farther matter fignificatiye) it is not commodicus for man to 
know the yery true cauſe and occcaſion Natural ? yea, rather 13 it not, greatly, againlt the 
Soveraignty of mans nature , to be ſo over-ſhot and abuſed with things (at hand) before his 
eyes? as with a Peacocks tail, and a Doves neck : or a whole ore, in water holden , co 
ſeem broken, Things far off to ſeem neer,, and neer, to ſeem far off, Small things to jeem 
great, and great to ſeem ſmall, One man to ſeem an army. Or a man to be curttly afraid 
of his own ſhadow. Yea ſo much, to fear, that if you being (alone,) neer a cenain Glafle , 
_= with dagger or ſword, to foyne ar the glafſe, you ſhall ſuddenly be moved togive 
ck (in manner) by reaſon of an Image appearing in the air, berween you and the glaſſe, 
with like hand, ſword or dagger, & wich like quicknefſe foyning at your very eye, lkewite 
as you doe at the glafſe, Strange, this is, to hear off, but more mervailous ro behold, than 
ifie, And nevertheleſie , by demonſttation Oprical , the orderand 


I cake upon me, toward the ſatisfying of the noble courage , that longeth ardently for the 
wiſedome of cauſes Natural 2 as to Jet him underſtand, that, in Londen, he may with 
his own eye, haye proof of that , which I have ſaid herein, A Gentleman, (which, for his 
good ſervice , done to his Countrey, is famous and honourable : and for kill in the 
Mathematical Sciences , and Languages, is the odde man of this land , &c.) eyenhe is 
able : and (I am ſure) will very willingly , ler the glaſſe , and the proof be ſeen: andſo I 
(here) requeſt him : for che encreaſe of wiſedome, in the honourable , and for the topping 
of the'mouths malicious ; and reprefſing the arrogancy of the ignorant; ye may eafily 
once, what 1 mean, This Art of Perſpeftive 15 of that excellency , and may be led to 
che certifying , and exccuting of ſuch things, as no man would eafily belieye : with 
out Actual proof perceived. I ſpeak not hing of Natural Phsloſophy, which , withour 


| Perſpel&5ve, cannot be fully underitood, nor perteftly atteined umto, Nor of eAftronomy: 


which without Perſpeltive, cannot well be grounded. Nor «Aſtrology, vaturally verified, 
and ayouched. That part hereof, which dealeth with Glafſes (which name Glaſle, is a ge- 
neral name, in this' Art, for any thing , from which a Beam reboundeth) is called Carop- 
trikg,and hath ſo many uſes , both marycllous , and profitable : char, both , it would hold 
me t00 long , to nate therein the principal concluſions , already known : And allo (per- 
chance) ſome things might lack-due credit with you: AndI, thereby to loſe my labour : 
and you , co flip into light judgment, * Before you have learned ſufficiently the power of 
Nature and Art» 


| | Now 


termined aRive Radial Emanations, By this Art (omitting to ſpeak of the higheſt points ) 


— — 


LIMI 


|| erties, the courſe of the Holy Scripture, alſo, declareth cojus very many Myſteries, The 


| che Horizav of our cemporal-Memiſphere., and hach ſo abundantly fireamed into our hears 
[rhe dire& beams of bis goodnefſe, mercy, and grace: Whole heat all Creacures feel:Spiyi- 


— | why were they created : how doe they execnte that they were created for? Secing , all 


; 


| Botions; apparences , and paſſions p2oper to the Planets -—— 71 
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| Owto proceed: ASTRONOMIE, ig ant Art Bathtmatical, which 
N pemontrateth the diſfance , Bagnitudes , all natural 


Stars » fo2 any time paſt , pzeſent , and to come : in reſpetf o 
certain Þo02izon, o2 without reſpeit of any Þozizon. By chis ar we 
are cerrified of the dittance of the ttarry Skie , and of eagh Planet , from the Center of the 
Earth, and of che greatneſſe of any fixed Star ſeeny or Planer, in reſpeRt of the carths grear- 
nefſe, As , weare ſure (by chis Art) chat the Solidity ; Maſlinefle , and Body ofthe Sun, 
conteineth the quantity of the whole Earth , and Sea, a hundred threeſcore and two times, 
lefſe by & one cight part of the earth , but the Body of the whole earthly Globe and Sea , is 
bigoer than the body of the Moon , three and fourty times l:ife by 4 of the Afoom. Where- 
fore the Sus is bigger than the Aſoon 7000 times, lefle by 5943 that 1s, preciſely 6940 2L 
bigger than the ſoon, And yer the unskilful man, would judg them a like big. Where- 
fore, of neceſſity, the one is much. farther from us than the other, The Fx# when he is 
fartheſt from the earth (which, now, in ourage is, when he is in the 8 degree, of Cancer) 
is 1179 Semidiameters of the Earth , diltant. And the Afoon when ſhe is fartheſt from the 
carth, is 68 Semidiameters of the earth and 5, The neereft, that the Aſoop-commetrh to the 
Earth, is Semidiamerers 525. The diſtance ofthe (tarry skie is trom us, in Semidiamerers 
of the Earth 200813, Twenty thoutand tourſcore , one z' and almot a half, SuburaRt from 
this , the Afoops neereſt diſtance z from the Earth * and thereof rethaineth Semidiamerers 
of che carth 200295, Twenty thouſand nine and tweuty anda quarter;, $6 thick js the 
heavenly Palace, that the Planets have all their exerciſe'in, and molt meryailouſly perform 
che Commandemenc and Charge to them given by che Omniporent Majeſty of the King of 
Kings. This is that, which in Geneſis is called Ha Rakia, Confider ut well. The Semi- 
diameter of the Earth, conteineth of our common mules 3436, three thouſent ,” four 
hundred thirty fix and four cleventh parrs of one mile. Such as the whole Earth and Sea, 
round abour, is 21600 , one and twenty thouſand fix hundred of our miles: Allowing for 


every degree of the greateſt circle, threeſcore miles. Now it you _ well with your felt 
burthis tle parcel of fruit eAfronomical, as concerning the bigueſle , diltances of Sum, 
| Moon, Starry chit, and the huge maſſicefle of Hs Rakga will you not find” your coh- 
ſciences moved , with the Kingly Prophet, to fing the confeſſion of Gods Glory, ad fiy, 


The Heavens declare the glozy of God , and the Firmament [ Ha 
Rakia] (he fozth the works: of his hands. And fo forth, for thole five 
firſt faves of that kingly Plalm, Well, well, Ir 1s time tor tome, to lay hold on wiledam, 
and to judg truly of things: -and not ſo to expound the Holy Word, all by Allegories: 
| a6 to negle&t the Wiſdom, Power, and Goodneſle of God, in, and by his Creatures ; and 
Creation to be ſeen and learnetl, By Parables and Analogies of whoſe. natures and - pro- 


whole Frame: of Gods'Creatures , (which is the whole, world) is ro us, a bright glafle : 
from which, by reflexion, xebeundech ro our knowleds and perceiverance , Beamsand Ra- 
diations 3 repreſenting the Image of his infinite Goodnelle, Oinniporency, and: Wiledom. 
And we thereby are taught and perſwaded to glorifie our Creator, as God: and be thank- 
ful therefore, . Could the Heathenilts find thele uſes, of theſe molt pure, beautiful and mighty 

Creatures :. and (hall weafter that the true Sonne of right wilenefle is riſen aboye 


tual and Corporal; Vihble and Inviſible : Shall we (1 fay) look upon the Heaven, Stars, 
and Planets, as an Oxe,and an Aﬀſe doth ; no further, caretul or inquiſitive, what they are-: 


Creatures were for our ſake created : and both we, and they , created chiefly ro gloritre the; 


wis,) Aſtrononziam ſapientsſſimum quiddam eſſe. Deve not igno ue 


- : 


to be a thing of excellent Wiſedome. Afronemy was co vs; from | 

commended, . and uy manner commanded by God bimſe}? "In aſmbch; he lg Bob 
Moon and Stars tobe to 0s for Signes , and knowledge of Seafons, ad Yorgdiftinatidts bl 
days and years, Many words need nor, Bur I wiſk: , every'tnan ſhould, whoh this word 


Almighty Creatort& chat by all meaus to us poſſible. Nolite ignorare(laih P/ "Te ; P4n0- | 
Ihe 


Signes, And beſides that , conferre ir alſs with the tenth Chapter of Feremie. *And though) 
2 | (ce) Some 
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commonly is 


| knownsthen I can expreſs: & {o allowed & liked of,(as I would wiſh ſome other things had 
the like hap) will ſpare to enlarge my lin-s any farther bur conſequently follow my purpoſe, | ' 


| ſome think, that there they have found a rod : Yer modeſt reaſon, will be indifi-rent judg, 
who ought to be beaten therewith , in reſpect of our purpoſe, Leaving that: I pray you | 


time and bein 


underſtand this: that withour grear diligence of Obſervation , Examination and Caſcula- 
tion, theirperiods and courſes ( whereby Diſtinction of Scaſons, Years, and new Moons 
might preciſely be known) could not exaRtly be certified, Which thing to perform, 15 thac 
Arr, which we here havedefined co be Aſtronomie. Whereby we may have the diltint 
courſe of Times, Days, Years & Ages : aſwel for conſideration of Sacred Prophecics,accom- 
pliſhed in due rime, forerold : as tor high Myttical Solemnities holding: And for all 
other humane affairs , Conditions , and Covenants upon certain time , between man and 
man; with many other great uſes : Wherein , (verily, ) would be grear incertaincy , con- 
fuſion , untruth , and brutiſh Batbarouſneſſe : without che wonlerful diligence and $kill of 
this Art : continually learning and derermining Times, and periods of Time, by the Re- 
cord of the heayenly book, wherein all times are written, and to be read with an. a AF ſtrone- 
mical $taffe, inſtead of a feſcue, 

MUSI CK, of Motion, hath his Original cauſe. Therefore , after the Motions moſt 
ſwift, and moſt flow , which are in the Firmament, of Nature performed : and under the 
Aſtronomers (onſederation : now I will ſpeak of another kind of Motion , producing 
ſound , audible, and of man numerable, Aufick, I call here that Science , -which of the 
Greeks is called Harmonice, Not m:dling with the controverhie berween, the ancient 


Herwoniſts and Canonits. Yuſick is a DVathematical Science , which 
teacheth by ſenſe and reaſon > perfeffly to judg , and ozder the 

verſities of ſounds high and low. C2/frmnemy and Afufck arc filters, faith 
Plato, As for Altronomy , the eyes: lo for Harmoniom Motion, the cars were made. 
But as Aſtronomy hath a more divine contemplation and commodity , than tnortal eye 
can perceive: ſo is Muſick, to be confidered , thar che * Mind may be preferred before 
theear, And from audit] found, we ought to aſcend, to the examination * which num- 
bers are Harwonious, and which not, And why, either , the one are: or the other are not, 
I could at large, in the heavenly * motions and diftances , deſcribe a marvellous Harmony 
of Pythagoras Harp, with cign ltrings, Alſo ſomewhar might be ſaid of * CMerchrinas rwo 
Harps, each ef four firings Elemental, And very tt:ange matter, might be alledged ofthe 
Harmony , to our * ſpiritual part appropriate. As in /rolowems third book, in the fourth 
and fixth Chapters may appear. * And whart is the cauſe of the apt bond,and friendly fellow- 
ſhip, . of the IncelleRual and Mencal part of us, with our grofle and corupeiblakindy » buta 
certain Mean, and Harmoniow'Spirnuality, with beck, participating » Abd of both (im a 
manner) reſulting t In the * Tune of Mans voice , and alſo * the ſoind of Inſtrument, 
what might be ſaid of Harmonic : No common Mufician would lightly believe. Bur of 
the ſundry mixture (as I may cerm it) and concourle , diverſe collation and application of 
theſe Harmenies : as of three, four, five or more: maryellous haye che efleAs been : and 
yer may be found and produced the like: with ſome proportional conſideration for our 
: inreſpeRof the (tate , of the things then: in which , and by which, the 
wondrous effects were wrought, Democriri and T heopbraſts affirmed that by Muſick. 
griefs and diſeaſes of the mind and body might be cured or inferred, And we find in Re- 
cord, that Terpander, Arion, Iſmenias, Orpheus, Amphion, David , P nthagoras , Empe- 
docles, Aſclepiades, and Timorbens by Harmonical Confſonancy, haye done and-brought; 
to paſſe , things more than marycllous to hear of, Of them then , making no farther dif, 
courſe in this place, Surc Iam, that common _—_ , commonly uſed, is found iothe 
Muſicians and Hearers, to be ſo commodious and i :alant, That if I would ſay and diſpute 
bet thus much: That it were to be otherwiſe ofed, then itis, I ſhould find mere reprievers., 
then I could find privy or skilful of my meaniog, In things therefore evident, and beter 


Of C Tons RAPHIE, Tappointed briefly ia this place, to give you ſome ih- 
celigence.” C0lmographte is the whole and p veſcription of 


. 


Heavenly , and alſo Elemental part of the Wozld, and their Þ9- 


mologal application, and mutual collation neceſſary. This Art re- 
yo_ eAftronomy, Geographie, Hydrographic, and Mwfick, Therefore, it is no ſmall | 
rt, nor ſo fimple, as in common praRice,it is(flightly) conſidered. This matcherh Heaven, | 
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1m any Þ02130n aſſianed. This Art as furniſhed with many other great Arts and 


| witneſs, and we allo daily may perceive, That mans body 
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| and the Earth in one frame, and aptly applyeth parts correſpondent 2 So, as, the Heavenly 
Globe, may (in praCtiſe) be duly deſcribed upon the Geographical and Hydrographical 
Glooe, And chere , for us to confideran o/£quinottial Circle, an Ecliptique line, Colours, 
Poles, Start, in their crue Longirudes, Latnudes, Declinations,, and Verticality: alfo 
Clim:s and Parallel: : and by an Horizon annexed, and reyolution of the Earthly. Globe 
(as the Heaven, is by the Primovant, carried about in 24 equal hours) to learn the Rifi 
and Setcings of Stars (ot Virgil in his Georgicks, of Heſiod : of Hippocrates in his Medi- | 
cinal Sphere , to Perdiaca King of the Macedonians : of Diaocles, to King Antigen, 
[and of other famous Philoſophers preſcribed) a thing necellary , for due manuring of the 
earth, for Navigation , tor the Alteration of mans body : being whole, fick, wounded, or 
bruited , By the Reyolucion, alſo, or moving of the Globe Coſmographical, the Riſing and 
Setting of the Sun :. the lengrhs of days and nights : the Hours and times ( both night and 
day) are known : wich-yery many other pleaſant and neceflary uſes: Whereof, fome are 
known: burbetcer remain , for tuch to know and uſe : who of a ſpark of true fire, can 
make 2 wonderful bonfire, by applying of due matter, duly. 

Of ASTROLOGIE, here 1 make an Art, ſeveral from Aftrenomy t not by new 
deviſe, bur by good reaſon and authoritie : for, Aftrologie 1s an Art Bathema- 
fical , Wyich reaſonably demonltrateth the operations and effeits , 
of the natural beams ; of light, and ſecret mUuence: of ths Stars 
and Planets :-in every Element and elemental body : at all times 


experiences : As with pertect Perſpettive, Aſtronomy, Coſmographie, Natural Phileſo» 
phre, of the four Elements, the Art of Graduation,and ſome good underftanding ih Adwfick: 
and yet moreover, with another great Art, hereafter following,though 1,here,ſcr this before, 
for ſome conſiderations me moving. Sufficient (you ſees the liuffe, ro make this rare and 
ſecret Arr, of: & hard enough to frame to the concluſion Syllogiltical: yer both the-manifold 
and continual travails of the moſt ancient and wife Philoſophers; for the: atteinirig of this 
art: and by examples of eff:As, to confirm the ſame 3*hath/left unto vs ſufficient proof and 

f ,.andall other Elemental bodies | 
are alcered, diſpoſed, ordered, pleaſured and diſpleaſured , by the influential working of the 
Sun, Moon, and the other Stars and Planets, And therefore, faith Ariftorle, in the firſt of 
his Afereorologieal books, in the ſecond Chapter ; Eff autem weceſſarrs Mund ifte | 
ſaperns latiombus fer continuns, Ut, inde, vis ejus Univerſa regatur. Ex ſiguidem 
cauſa prima purauda omnibus eft ; unde motus principinum exiſtit. That is: This 
[Elemental] TWogld is of neceſſity , almolt, next SSOP » f0 the 
Heavenly motions ; That from thence all his vertue : o2ce may 
be governed. Foz that 1s to be thought the firlt Caule unto all : 
from which, the beginning of motion > 19. And again, in the centh Chapeer. 
Oportet igiter, & horum princips ſumanus , & cauſa; onnium ſimiliter, Principium 
igitr ut movens precipuumgue & omuinm prinum , Circulus ille eft , in quo manifeſte 
S»l's latio, &c. And foforth. His Meteorological books, are full of arguments, and cffe- 
ctual demonſtrations; of the vertue, operation , and power of the heavenly bodies, inand 
upon the four Elements ; and other bodies of them (either perfetly or unperfeRly) com- 
poled. And in his ſecond book z De generatione oc Ccorruptione : 1n the tenth Chapter, 
Luo Circa & prima latio , Ortns & Interitns cauſe non eft : Sedobliqui Circuli latis : 


ea namque & continua oft 5 & duobus natibus fit. In Engliſh thus. EUherefoze the 


uppermolt motion is not the cauſe of Generation and Cozruption, 
but the motion of the Zodiack , foz that both is contmnal, and is 
cauſed of two movings. And in his ſecond book , and fecond Chapter of his 
Phyficks. Homo namque gener at hominem , atque Sel. FQ2 man ( faith be) and 
the Sun, are caufe of mans generation, Authorities may be brought yer y 
many ; both of 1000, 2000, yea and 3600 years Antiquity ; of great Phileſophers , 
Expert, Wiſe, and godly men , for that Concluſion : which, daily and hourly , we men. 
may diſcern and perceive by ſenſe and reaſon, All beafis doe feel, and fimply ſhew by 
their ations and paſſions , outward and inward. All Phnts, Herbs, Trees, Flowers and 


} 


Fruits, All finally , che Etements, and all things of che Elements compoſed, do' giveſ 
| | (c) 2 Teſti-l 
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vu the heavenly Botions 


Teſtimony (as Ariftorle ſaith) that their, 
yatural motions , depend of the 
and Influences. Wherebp , beſides the ſpecial oder and fozm, due 
_everey ſeed : and beſide the Nature_, p2oper to the indiv 
BVattix, of the thing pzoduced: What be the heavenly impxſ- 
ſion, the perfett and circumlpeit Altrologian yath to conclude? 
Nor onely (by Aporeleſmes) 74 bei, but by Natural and Mathematical demonttration g4 
Fir Whereunto, what Scieaces are requilte (without exception) I partly have here 
warned: and in my Propedeumes (beſides other macter there diſcloſed) I have Mathemga- 
ically furniſhed up the whole Method, To this our age , not 19 carefully handled by any, 
tharever I ſaw, or heard of, I was (for * 21 yearsago) by certain earneſt diſputations , 
ofche Learned Gerardus Mercator, and eAntonins Geg ava, (and other) thereto ſo pre- 
voked : and (by my conſtant and invincible zeal to verity) in obſervations of heavenly 
Influences (to the minute of time, ) than ſodiligent: and chiefly by the Supernatural in- 
flu-nce , fromthe Star of Jacob, to-dureRed: Thatany modeſt and fober Student, care- 
fully and diligently ſeeking for the Trach , will both find and conteſſe, therein, to be the 
Verity, of thele my words : and allo become a reaſonable Retormer, of three ſorts of people: 
about theſe influential operations, greatly erring from the ruth, Whereof che one js Light 


TVelievers , the ocher Light Deſpiſers, a»dcbe hid Light Praffiſers, The 
firtt , and molt common fort, think the Heavens and Stars, to be antwerath ro any theix 
doubts or deſires : which isnot ſo : and, indeed, they, too much over-reach , The {ecand 
ſorrchink no influential vertue (from the heavenly Bodies) to bear any ſway in Genera- 
tion and Corruption, in this Elemental World, And to the Sax, Xoon and Stars (being 
ſa many , fo pure , ſo bright, ſo wonderful big, fo far in diſtance, ſo menifold in thexr mo- 
tions, {o conſtant in ther periods , &c.) they aflign a {light , ſimple office or two, and 16 
allow unto them (pouring to their capacities) as much yertue, and power influential , as 
rothe Signe of the Sun, Hoon, and feyen Stars, banged up (for Signs) in London, far di- 
RinRion of houſes, and ſuch grofle helps, in our wordly affaus , and they underſtand nor 
(or will not underſtand) of the other workings, and vertues of the Heavenly Sun , ſoon 
and Stars : not ſo much as the Mariner or Husbandman : no, notſo much, as the Ele- 
phat doth, as the Cymocephalns, as the Porpentine doth: nox will allow theſe perfe& and 
incorruptible mighty bodies , ſo much. yirtual Radiation and Force , as they ſee in a liccle 
piece of a Magnes ſtone : which, argrear diſtance, ſhewerh his operation, And perchance 
they think, the Sea and Rivers (as the Thames) ro be ſome quick ching, and ſo to ebbe and 
flow, run in and out , ofthemſelves, attheir own fantaſies. God help, God help. Surely 
cheſe men come too ſhort : and either arero dull : or wilfully blind: or , perhaps too ma» 
licious. The third man is the common and vulgar Afrologian , or Practiler , who being 
not duly , artificially and perfeRly furniſhed : yer, either tor vain glory,or gain: or like | 
a ſimple Dolt, and blind Bayard, both in matter and manner erreth: to thediſcredir of the 
Wary and modelt Aftrologian : and to the robbing of thoſe miolt noble corporal Creatures, 
of their Natural Vertue : being molt mighty, molt beneficial co all elemental Generation, 
Corruption and the appurtenances : and moit Harmonious in their Monarchie : For 
which things being known , and modeſtly uſed : we mighthighly and continually glorifie 


God, with the princely Propher , ſaying. The Deavens Declare the Glozp of 
God : who made the Heavens in his wiſedome ; who made the Sun 
fo2 to have dominion of the Da» the Yoon and Stars to have 
dominion of 24 to day uttereth talk, andni 

him ; all ye Stars and L 


| Inorder, now followeth, of STATIKE, ſomewhar to (ay what we mean by that 
name : and what commodity, doth, on ſuch Art, depere. Sta tike 1s an, Art Ya- 


thematical , which demonſtrated the cauſes of heavieſſe of all things: 
and of mofions and pzoperties to heavinefle and lightnelſe be: 
| s And foraſinuch as, by the Bilanx, or Balance (as the chief ſinfitle Inſtrument) 
Experience of, theſe demonſtrations may be had s we call this Art Sratike: that is, the 


<— 


— 


| 


| Lxperiments of tbe Balance; Oh,that men wiſt, what profit (allmanner of ways) by this 


ms 


— 
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© rhings preciſely (God) who hatt made Weight and Balance, thy Judgmenr z who 
* haſt creared all chings 11 Nypmber , Weight and Meaſwre : haft weighed the 
« Mountains and Hils in a Balance: who haſt peyſed.in thy hand ; boch Heaven and 
« Earth. We therctore warned by the Sacred Word , toconſider thy Creatures: and by 
< that conhd:ration , to win a glimps (as it were, } or ſhadow of perceiverance, that thy 
© wiſedome, might, and goodnefic 1s infinite, and unſpeakable, mn thy Creatures declared: 
« and being farcher advertiſed, by thy merciful goodnefle , that, three princips] ways 
«* were of thee, uled in Creation of all thy Creatures , namely , Number, Weight, 

* Meaſure. And for as much as , of Number and AHeaſure, the two Arts (ancient, fa- 
* mous , and to humgne uſes molt neceflary) are, already , ſufficiently known and ex- 
© tant; This third key, we beſeech thee (throughth nd goodnefſſe) that it may 
&« come to th: needful and ſufficient knowledge , of ſuch thy Servants, as inthe work- 
& manſhip, would gladly find, thy rue occafions (purpoſely of thee uied)) w we 
« oforifie thy name, and ſhew forth (tothe weaklings in faith) thy wondrous Wiſede 

&« and Goodneſs, Amen, 7 

Marvel nothing at this pang (godly friend, you gentle and zealous Student.) Another 
day, perchance you will perceive, what occaſion moyed me, Here, as now, I will give you 
ſonte ground , and wichall ſome (hew , of certain commodities , by this Artarifing, And 
becauile this Art is rare , my wards and praRtiſes might be too dark ; unlefſe you had ſome 
light holden before che marter : and thar beſt will be, in giving you, out of Archimedes 
demonſtrations, a few prigcipal conclufions, as followerh. - 

I; The ſuperficies of every Liquor , by itſelf corſitting, and in quiet, is Spherical : the 
cencer whereof, 1s the ſame, which is che center of the Earth, 

1 !, IfSolid Magnitudes, being of the ſame bigneſs, or quantity, that any Liquor is, and 
having alſo the ſame Weight : be let down into the fame Liquor, they will ertle down+ 
ward, fo, thatno part ot them , ſhall be above the ſuperficies of the Liquor : and. yet, 
nevertheleſſe, they will not fink utterly. down, or drown. 

I 11, Ifany Solid Magnitude being Lighter than a Liquor , be let down into the ſame 
Liquor , it will ſertle down , ſo far into the ſame Liquor, that ſo greata quantiryof that 
Liquor , as is the part of the Solid Magnitude, fſetled down into the fame Liquor : is in 
Weight, .cqual, to the Weight of the whole Solid Magnitude, 

I V. Any Solid Magnitude, Lighter then a Liquor, forced down into the ſame Liquor, 
will move upward, with ſo greata power, by how much, the Liquor having equal.quan- 
city to the whole Magnitude, is heavier than the ſame Magnitude, 

V. Any Solid Magnitude, heavier than a Liquor, being ler down into the ſame Liquor, 
will finke down utterly : and will be in that Liquor , Lighter by ſo much , as is the weight 
or heavineſs of the Liquor, having bigneſſe or quantity equal to the Solid Magnitude, 

V I. If any Solid inads, Likes than « Liquor, be let down 4nto the tame Liquor, 
che weight of the ſame Magnitude, will be, to the Weight of the Liquor, (Which is equal 
in quantity to the whole Magnitude,) ”" proportion s that the part 1 of the Magnitude 
ſecled down 1s to the whole Magnitude 


Y theſe yerities 5 great errours may be reformed in opinion of the Natural Motion of 
:hings Light, and Heavy. Which errours are in Natural Philoſophy (almoſt) of all 
men allowed : to much truſting to authority, and falſe Suppolitions. As, Df any 


two 
'Sodies > the Þeavier to move downward faſter than the Lighter. 


| This errour is nor firtt by me, Noted : but by one Jobs Baptiſt de Benedi##. The chict of 


his Propoſitions, is this * which ſeemerh a Paradox. 
If there be two Bodies of one form, and of one kind, equal in quantity or unequal, they 


Hereupen, in the featrof GUNN ING, certain good diſcourſes (otherwiſe) may 
receive great amendment and furtherance , 1n the intended purpoſe, alſo , allowing fome. 
what to the imperfeRion of Nature : not anſwerable to the preciſeneſſe of demonttration. 
Moreovergby the foreſaid propoſitions (wiſely uſed.) The Air , the Water , the Earth , the 
Fire, may be neerly known, how light, or heavy they are (Naturally) in their afligned 


Art might grow, to the able examiner, and diligent praRtiſer, © Thou onely , knoweft all | 


i D. 

' curting of 
a C—— 
cording to any 
proportion a[- 
fgned, may by 
this propolitio 
be done Me- 


will move by equal ſpace, in equal time : $0 that both their moyings bein air , or both in |; 
"water: or in any one middle, 


chanically by 
repering lquor 
ro 2a cerraim 

weight in re- 
ſpe& of the 
weight of the 


The wonder- 
ful uſe of cheſc | 


parts: or inthe whole« And thento things Elemental , ruming your praRtiſe: you _ 


I | 
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The pra&iſc 
Statical , to 
know the pro- 
| portion be- 
rween the 
Cube and the 
Square, 


7. D. 
* For,fo, have 
you 256 parts 
of a grain, 


* The propor- 
tion of che 
Square, to the 
Circle inſcri- 
bed. 

* The Squa- 
ring of che 
Circle Mc- 
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deal for the proportion of the Elements, in the things Compounded. Then to the propor- 
tions of the Humours in man + their weights , and weight of his Bones, and Fleſh, &c, 
Then, by weight, to have conſideration of the force of man, any manner of way : in whole, 
or in parr, Then may you of Ships water drawing , diverſly in the Sea and in treih water, 
have pleaſant conſideration 2 and of weighing up of any thing, ſunken in Sea, or in freſh 
water, &c. And (to/lifc up your head aloft : ) by weight, you may as preciſely , as by avy 
In{trument elſe, meaſure the Diameters of Sw# and Moon, &c, Friend, I pray you weigh 
theſe things with the juſt Balance -of Reaſon. And you will find marvels upon maryels : 
and eſteem one Drop of Truth (yea, in natural Philoſophy) more worth than whole Li- 
braries of Opinions undemonſrated : or nor anſwering to Natures Law , and your expe- 
rience, Leaving theſe things, thus : will give you two or three hghc praCtiſesto great 
purpole: and ſo finiſh my Annotation Starzcal, In Mathematical matters, by the Mecha- 
nicians aid , we will behold here the Commodity of weight, Make a Cube of any one 
Uniform ; and through live heavy Ruffe : of the ſame (Rufte make a Sphere or Globe pre- 
ciſely , of a Diameter equal ro the Radical fide of the Cube. Your ſtufte, may te Wood, 
Copper , Tinne , Lead, Silver , &c, (being as I ſaid of like nature, condition , and like 
_ throughout.) And yon may by Say Ballance haye prepared a great number of the 
ſmaleſt weights : which by thoſe Balance can be diſcerned or tried : and fo haye pro- 
ceeded to make you a perfe& Pyle, company and number of weights : ro the weight of 
fix, eight, or twelve pound weight, molt diligently tried, all and of every one , the Content 
known, in your leaſt weight that is weighable. | They that cannot haye theſe weights of 


ſomewhat neer preciſeneſſe : by halfing ever the Sand: they ſhall, at length , come to a 
leatt common weight, Therein, | leave the farther matter , to their diſcretion , whom 


of preciſeneſſe : may by Sand, uniform, and well duſted , make them a number of weights, | 


need ſhall pinch. ] The Fenetians conſideration of weight may ſeem preciſely enough: 

by eight deſcents progreſſional * halfing, froma grain : your Cube , Sphere , apt Balance, 
and conyenient weights being ready : fall co work. * Firſt, weigh =_ Cube, Note 
the number of che weight, Weigh, lice that, your Sphere, Note likewiſe , the Number of 
the weight, If you now find the weight of your Cube , to be to the weight of the Sphere, 
a$2T1Sto Il: Then you ſee, how the Machanician and Experimenter , without Geo- 
metry and Demonſtration , are (as neerly in effeR) taught the proportion of the Cube to 
the Sphere : as I have demonſtrated in the end of the tweltich book of Exclid. Often try 
with the {ame Cube and Sphere: Then, change your Sphere and Cube to another marter : 
or to another bigneſs : till you have made a verteck univerſal Experience of it, Poflible itis, 
chat you ſhall winne to neerer rermes, in the proportion. 

When you have found this one certain Drop of Natural verity,proceed ongto inferre,and 
duly co make aſlay,of marter depending. As becauſe it is well demonftratedthat a Cylinder, 
whoſe height, and Diameter of his bale , is equal rothe Niamerer of the Sphere, is Seſqu:- 
alter co the ſame Sphere , (that is, as 3,to 2+) To the number of the weight of the Sphere, 
adde halt ſo much, as it is : and ſo haye you the nutnber of the weight ot that Cylinder. 
Which is alſo comprehended of our former coy » that the baſe of that Cylinder , is a 
Circle deſcribed in the ſquare , which is the baſe of our Cube, But the Cube and Cylinder, 
being both of one height, have their Bales in the ſame proportion, inthe which, they are 
one to another in their maſſineſle or ſolidity.. But before, we haye two numbers, expreſling 
their maſlineſle, ſolidiries, and quantities,by weight : wherefore; we have * the proportion 
of the ſquare; to the Circle, inſcribed in the fame ſquare; And fo are we fallen into the 
knowledge ſenfible and experimental of «Archimedes great fecrer; of him; by great trayail 
of mind , fought and found. Wherefore to any Circle given , you can give a {quare equal: 
* as I have taught in my Annotation, upon the fuſt propolition of the twelfth book : and 
likewiſe to any ſquare given ; you may give a Circle equal : * If you deſcribe a Circle, 
which ſhall be in that proportion to your Circle infcribedzas the ſquares to the tame Circle: 
This, you may de; by my Annotations , upon the ſecond propoſition of the twelfth book of 
Exclide, in my third Problem there, Your diligence may come toa proportion of the 
ſquare to the Circle inſcribed neerer the truth , than is th: proportion of 14 to 11 : and 
conhider ,; that you may begin at the Circle and Square, and {o come to conclude of the 
Sphere and the Cube , what their proportion is : as now , you came from the Sphere to the 
Circle, For of Silver or Gold y or Latton Lamyns, or plates, (thorough one he - awn, as 


the manner 15, ) if you make a {Guare figure, and weigh it 7 and theny deferivug thereon, 
the 


| 
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'th2 Circle inſcribed + and cur off, and file away , preciſely (ro the Circle) the overplus of 


the Square z you ſhall then , weighing your Cucle , {ee , whether the weight of the Square, 
' be ro your Circle, as 14t0 11, as | have noted, in the beginning of Exclids twelfth book, 
: &c, atcer this reſort co iy laft propoſitions, upon the laſt of the twelfth : and there , help 
; your {elf, to the end, and, here, Norte this , by the way, Thar we may tquare the Circle , 
| wi:hout having knowledge of the proportion of the Circumtereace ro the Diameter as you 
| haye here perceived, And otherwiſe allo, I can demonſtrate it, So that many have cum- 
| bercd chemlelves ſyperfluouſly , by travailing in that point firft , which was nor of neceſſity, 
{ firſt ; and allo yery intricate, And eafily you may, (and that diwerſly ) come to the know- 
ledge of the circumference: the Curcles quantity, being firft known, Whichthing I leave 
to your conſideration : making halte to diſpatch another Magiſtal P;oblem: and co bring 
itneerer to your knowledge, and readier dealing with,than the world(tefore this day,) had 
ic for you that I cantell off, And thatis, ef Mechanical donbling of the Cube , &c. 


Which may thus bedone: Make of Copper-plares , 02 Tin-plates a four 
ſquare upright Pyramis 02 a Cone : perfeitly faſhioned in the 
hollow , within. Wherein, let great diligence be uſed , to appzoach 
as neer as may be) to the Ba tical perfeition of hor ages. 
At their baſes : let them be all open ; every where, elſe , moſt cloſe, 
and juſt to.- From the vertex, to the Circuumference of the baſe of 
the Cone ; and to the ſides of the baſe of the Ppramis : Let four 
Rs un; he Rr hes eres 
ma at their fall, fe | , equa ; 
on: both cides themſelves with the \ 


the 's, and bong de _ ys 
(m 2amnts , as n ne f, MN 12 f- 
qual = and another mn 24, another in 60, and another in 100, 
(echoing up rom fe 


ence you. Then * ſet your Cone 02 Epramls 
with the vertex downward, perpendicularly , in reſpeft of the baſe, 
(though it be otherwike, it hindereth nothing.) So let them molt 

| D. Now ifthere be a Cube, which you would haye doubled. Make you 
a. prexy Cube of Copper, Silver, Lead, Tinne , Wood, Scone, or Bone, Orel(e make 4 
hollow/Cube or Cubiek coften, of Copper, Silyer , Tinne , or Wood, &c, Theſe you may | 
ſo proportion in-reſpeR of your Pyramis or Cone , that the Pyramis or Cone; will be able | 
'th.contein the weight of them, in water three or four timrs at the leatt : whar tiuffe ſo ever | 
chey-be made of, Let nor your folid angle at the vertex, be too ſharp: bur that the water 
may. come with caſe, cothe very vertex, of your hollow Cone or Pyramis, Put one of your 
ſolid Cubes in a Balance apr : rake the weight thereot exattly in wa-er. Poure that water, 
(withour lofſe) incoghe hollow Pyramis or Cone quietly. Mark in your lines, what num- 
'bexs-the water ciurerh 2 Take che weight of che {ame | Cube /2gain 2 in the ſame kind of 
watery Which you had before : pur that * allo, into the Pyrarnis or Cone, where you did | 
put the firſt. Mark now again, in what number or place of the lines, the water curteth them, 
' Two: wayes you may conclude your purpoſe: it is to wit, either by numbers or lines, | 
'By numbers: as, if you divide the fide of your Fundamental Cubes into {6 many equal | 


3 as the number of your firlt and leſs line (in your hollow” Pyramis of Tooug s'to. 
'the ſecond or greater (both being counted from the vertex) fo ſhall che number of the fide 
of your amental Cube , be to the number belonging ro the Radical Gde of the Cube, 
double to your Fundamental Cube ; Which being mulrtiplyed Cuoick wiſe, will ſoon 
ſhew it ſelf, whether ir be double or no, to the Cubick numbgr of your Fundamental Cube. 
By lihes, chus : As your lefſe and firlt line (in yourholl9w Pyramis or Cape) 15to the | 
ſecbhd or greater, (o ler the Radical dz of your Fundamental Cube » bero a tpwth pro-.| 
[acithoni) hne,by the 12 propolition of the {ixth book of Euclid. Which fourth line, ſhall be 
the Root Cubick,or Radicallide of the Cube, double ro your Findamencal Cube 3 which is. 
the thing we defired. For this, may I(wich joy)lay,EY ys ajEYPHESAENPHE A: 
thanking che _— glorious Trinity , having greater cauſe thereto, then * Archimedes 
[had (for finding the fraud aſed in the Kings Crewn of Gold : ) as all men may eafily judg : 


d 
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verter.) D2 uſe other numbers of diviſion , | 


'Siuarions be { 


| 


Note. 
Squarivg of 
the Circle , 
without know- 
ng ot the pro- 
portion be- 
wween circum- 
terence and 
Diamerer, 


To double the 
Cube readily, 
by Art Mecha- 
aical, depen- 
ding upon de- 
monſtration 


Mathematical, | 


| &. 
The 4 fides of | 
this Pyramis 
muſt be 4 Iſo- 
(celestriangles 
alike & <qua], 


* In all work- 
ings with this 
Pyramis or 

Cone, let their 


one: while you |; 


pars, itis capable of, conveniencly , with your caſe, and preciſchefle ofthe divifion, 
i or | 
of your Pyra- }. 


cerre, 


in all points & | 
conditions , 
alike, or all | 


aic about one Ff! 
work. Elſe you 
will crre, * 


. D. 

* Conhider 
well when you 
muſt pur your 
waters. roge» 
ther : & when 
you muſt 
empty your 

ſt wacer, our 


mis, or Cone. 
Elſe you will{. 


—» 


* Viruvins 
lib, 9.cap-3. 


= —A—— 4 


— the 


John Dee, bis Mathematical Preface. 


God bethank- 
cd for this in- 
vention and 
the fruit en- 
ſuing. 


Nite. 


* Note, 2s 
conceraing the 
Spherical ſu- 
perkicics of che 


wALcr. 


* Note. 


Note this A- 
bri of 


doubling rhe 
Cube, &c, 


by the diverſity of the fruit following of the one and of the other. Where I ſpeak before of 


a hollow Cubick Coffin : the like uſe is of it, and without weight. Thus, Fill it with 
water preciſely full , and pour that water into your Pyramis or Cone : and here norte the 
lines cutting in your Pyramis. or Cone, Again, fill your Cofhn hike'as you did before. Put 
chat water, alſo to the firſt, Mark the ſecond curting of your lines, Now, as you procceded 
before, ſo muſt you here proceed. * And if the Cube, which you double, be never ſo great : 
you have , thus, the proportion (in ſmall) berween your rwo little Cubes: And then , the 
ide of that great Cube (to be doubled) being the third , will have che fourth , found , to ic 
proportional; by the 12 of the 6 of Exclide. 

Note; that all this while , I forget nor my firſt Propofition Starical , he rehearſed : that, 
the Superficies of the water , is Spherical, Wherein uſe your diſcrerion to the firſt Jine , 
adding a ſmall hair breadth, more ; and rothe ſecond half a hair breadth more , ro his 
length. For you will cafily perceive, that the difference can be no greater , in any Pyramis 
or Cone, of you to be handled, Which you ſhall thus try. For finding the ſwelling of the 
water above level, © re the Semidiameter, from the Cencer os Earth , co your 
&« firſt waters ſuperficies. Square then , half the fubrendent of chat watry* ſuptaficies *_ 
& (which ſubtendent muſt have the equal parts ot his meature , all one 5 with thotegof the 
« Semidiameter ofthe Earth, to your warry tup:rficics : )) ſubtract this ſquare from the 
k firſt  Ofche reſidue , take the Roor ſquare. That Root , ſubtraR from your farlt Seazi- 
<< diameter of the Earth to your wary ſuperficies : chat whzch remauneth, is the h it of 
& the water, in the middle, above the Level, Which you will find, to be a thing inſenfible; 
and though it were greatly fenfible, * yer, by help of my fixth Theorem® upon the laſt Pro- 
polition of Exclides rweltth book, noted : you may reduce all co a true Level, Bur farther 
diligence of you is co be uſed, againſt accidenral cauſes of the warers ſwelling : as by having | 
(ſomewhat) wich a moiſt ſponge , beforg , made moilt your hollow Pyramis or Cone',* will 
prevent an accidental cauſe of iwelling, &c. Experience wall teach you abundantly:: with | 
orcat caſe, pleaſure, and commodity, 3 2” 
Thus, may you double the Cube Mechanically, Treble it, and ſo forth, m any propargion, 
Now will I abridg your pain, colt, and careherein, W ichour all preparing 0 ng He 
damencal Cubes: you may (alike) work this concluſion, For, that was rathira kind of 
Experimental Demonſtration , than the ſhorteſt way ; and all upon one Mathematical De-' 
monſtration depending, Take water (as much as conyeniently will ſerve your turn, as I | 
warned before of your Fundamental Cubes bignefſe,) Weigh it preciſely, Pur that water 
into your Pyramis or Cone, Of the ſame kind of water, then take again , the ſame weight 
you had before; pur that likewiſe intothe Pyramis or Cone; for in cach time your maxkin 
of the lines how the water doth cur them, ſhall give you the proportion between the Radical 
fides, of any two Cubes , whereof the one is double to the other , working as before I'have 
taught 4 , w_ that for your Fundamental Cube his Radical ſide : here, you may take 

zghe line, at pleaſure 


aright 
now 


Yer farther proceeding with our Drop of Natural truth: POy may give 
Cubes one to the other in any p:opoztion given , Rational 02'Ir-| 
rational. On this manner, Make a hollow Parallelipipedon of Copper or Tune : with 
one Baſe wanting, or open, as in our Cubick Coffin, From the bortom of that Parallelipipe- 
don, raiſe up, many perpendiculars , in every of his four ſides. Now ifany proportig 
zin right lines ; ** Cur one of your perpendiculats (or a line equal co it. ,or Jefle 
4 it) likewile : by the 1© of the 6 of Exclide, And thoſe two parts, let in two findry 
© lines of choſe iculars (or you may ſer them both, in one line) making their be- 
© ginningsto be, arthe Baſe: and ſo their lengrehs ro extend upward, Now:, {cf you, 
5 ; vs pwarG,  oMy FEISWY 
« hollow Parellclipipedon, upright, perpendicularly, fteady. Pour in water handſomely , 
©© to the height of your ſhorter line, Pour that water , into the hollow Pyramis or Cone. 
« Mark the place of the _ your hollow Parallelipipedon again, Pour water 
© into it ; unto the height of the ſecond line, exaRtly. Pour thar water * duly into the 
© hollow Is or Cone ; mark now again » where. the water cucterh the fame line , 
» wh ich you marked before, For, there , as the firlt marked line , isto the ſecond: So 
* ſhall che rwo Radical (ides be, one to the other, of any two Cubes 3 which in their ſo- 
& lidity , ſhall have the ſame proportion which was atthe firſt aſſigned : were it Ratienal 


«or Irrational. 
Thus | 


trans 


—_— 


% 
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hath ita good Demonſtration Mathemarical. Which is this : Alwayes, you have two like 
Pyramid : or two like Cones, in the proportions affigned : and like Pyramids or Cones, 
are in proportion , one to the other , in the proportion of their Homologal (ides (or lines) 
tripled, Wherefore, it co the firſt, and fecond lines,found in your hollow Pyramisor Cone, 
you joyn a third and a fourth in continual proportion , that tourth line ſhall be ro the firſt, 


Pyramis ro Pyramis , or Cone to Cone, 'be double, then ſhall * Line to Line , be allo 
double, &c. Bur as our firſt line, isto the ſecond ,, fo is the Radical fide of our Fundamen- 
tal Cube, tothe Radical fide of the Cube to be made, or tobe doubled : and therefore, to 
thole twain alſo, a third and a fourth line, in continual proportion , joyned : will give the 
fourth line in that proportion tothe firſt, as our fourth Pyramidal, or Conick line was to 
his firſt :: bat thatwas double or treble , &c, as the Pyramids or Cones were 4 one to ani» 
other (as we have proved) therefore , this fourth, ſhall be alſo double or treble ro the firft, 
as the Pyramids or Cones were one to another: But our made Cube, is deſcribed of the 
ſecond- 1n proportion of the four proportional lines : therefore * as- the fourth line 13 to 
the firſt, ſo 1s that Cube co the firſt Cube : and we have proved. the fourth line to be the 
firſt, as the Pyramis or Cone is to the Pyramis or Cone ; Wherefore tix Cube is tothe 
Cube, as Pyramis to Pyramis, or Conc 15:0 Cone. But we * ſuppoſe Pyrarnis ro Pyramis, 
or Cone to Cone, to be double or treble, &c, Therefore Cube is ro Cnbe, double or treble, 
&c. Which was to be demonſtrated, And of the ParalleJipipedon, itisevident, that the 
water ſolidParal!ehipipedons, are one to another, as their heights are , ſeeing they have 
one baſe, Wherefore the Pyramids or C ores made of thoſe water Parallelipipedons , are 
one to the other , asthe lines are (one to the ocher) between which , our proportion was 
aſſigned. But the Cubes made of lines, after the proportion of the Pyramidal or Conick 
Homologal lines are one to the other, asthe y 97 wk or Cones are,one to the othex(as we 
before d1d prove) therefore, the Cubes made, ſhall be one to che ocher, as the lines aſſigned, 
are one to the other : which wasto be demonſtrated, Note. * This my demonttration 3s 
more general , than onely in Square Pyramis or Cone: Conſider well, Thus, have 1, 
both Mathematically , and Mechanically , been very long in words , yet (I cruſt )nothing 
tedious to them, who, to theſe things, are well affeed. And verily Lam forced (avoiding 
prolixity) ro omirſundry ſuch things, cake to be praftiſed: © which to the Mathemartician, 


would be a great Treaſure : and to the Mechanician no ſmall gain, * Now may you, 


Between two lines given , find two middle p2opoztionals in con- 


Thus, itt ſundry wayes you may furniſh your ſelf with ſuch firange and profitable matter; 
which long bath been wiſhed for, And though it be Naturally done;,and Mechanically: yer 


as the greater Pyramis or Cone is to the Jefle : by the 33 of the eleventh of Exclid. It 


The Demon- 
trationsof this 
doubling of 
the Cube; and 
of the ret. 


. D. 
* Hereby help 
your ſelt ro be» 
come a preciſe 
practiſer, And 
ſoconfiderhow | 
notbing at all, 
you are hin- | 
dred(ſenfible) 
by the conve- 
xity of the wa- 
rer, 
* By the 33 of 
the cleventh 
Book of Euch, 
Jo Dn 
* And your di- 
ligence in pra- 
Rice canlo (in 
weight of wa- 
ter)perform it: 
Therefore, 
now , ybu are 
able co giye 
good reaſon of 
your whole 
doing, 
* Note this 
Corallary, 
* The great 
Commodities | 
following of 
theſe new I1n- 


tinual p2opoztion ; by the hollow Parallelipipedon , and the hollow 
Pyzamis , 02 .Cone. Now any Parallelipipedon reRangle being given :- three 
right lines may be found proportional 1n any proportion atſigned , of which ſhall be p1o- 
duced a Parallelipipedon, equal to the parallelipipedon given. Hereof, 1 noted ſomewhar 
upon the 3 6 propohtion,of the 11 book of Eac{ide.Now;all thoſe things, which Varwvins 
in his ArchiteQure , ſpecified , able to be done, by doubling of the Cube. Or, by finding 


of two middle proportional lines, between two lines given, may eaſily be performed, Now, | | 


that Probleme , which I noted unto you, in the end of my Addition, upon the 34 of the 
11 book of Exclide, is proved poſſible, Now may any regulay, body be. transformed into 
another, &c, Now any regular body, any Sphere, yea any mixt Solid : and (that more is) 
irregular Solids, may be made (in any proportion aligned) like unto the body frlt given. 
Thus , ofa Manmeken , (asthe Darch Painters term ir) in the ſame Symmerry , may a 
Giant be made : and thar, with any geſture , by the Aanneken uſed: and contrariwiſe, 
Now, may you , of any Mould or Model of a Ship, make one , of the fame Mould (in any 
aſsigned proportion) bigger or leſſer. Now, may you, of any * Gun, ot little piece of 
Ordnance, make another, with the ſame Symmeryee (in all points) as great , and as little, 
as you will. Mark that, and think on it, Infinitely, gap you apply this , 


ng ſought 45 and nov {o eaſily concluded ; and wichat, fo 
willingly and frankly coiamunicated to ſuch , as faithfully deal 


with vertuous 


his own Art: and by go0d means, mount aboye the clouds and ftars : And thirdly, he can f 
by order , deſcend , to trame Natural things, to wonderful uſes ; and when he lilt retire 


ventions; 


IfS. Thus can the Mathematical mind , deal Speculatively in| Such is the 


'Uuir of rhe 


Mathernatica| 
Scie 
(d) | | home F Ants. _ 
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MAN is the 
leffe World. 


= * 


Microcoſmus, 


* Lib.z«cap.I, 


home into his own Center : and chere, prepare more means,to Aſcend or Deſcend by: and 
all co the glory of God, and our honeſt deleQarion in Earth, { ih 

Although, the Princer, hath looked for this Preface, a day or two , yet could [ not bring 
my pen from the paper, before I had given you comfortable warning and brief inftructions, 
of ſome of the commodities by Staticke , able to be reaped : Inthe reſt, I will therefore, 
be as brief, as it is poſſible : and withall deſcribing them ſomewhat accordingly. And that, 
ou ſhall perceive, by this » which in order commerh next, For whereas it 1s ſo ample and 
wonderful, that an whole year long , one might find fruirful matter therein , to ſpeak of 
and alſo in pratice is a Treaſure endlefle ; yer will I glanſe over it, with words very 


W- 

This do I call ANTHROPOGRAPHIE, Whichisan Arr reſtored and of my 
referment to your ſervice. 1 pray youthink of it, as of one of the chief points of Humane 
nowledg. Although ic be but now firlt confirmed, with this new name: yer the matter, hath 


fromthe beginning)been in conſideration af all perfe& Philoſophers, Anth2opographie 
is the deſcription of the Number, Beaſlure,Weight,Figure-Situation 
and Colour of every Diverſe thing , conteineo in the perfet body 
of M A N with certain knowledge of the Spinmetrie Figure , 


Welght, Charatterization and due local motion of any parcel of 
the ſai 


Body , aſſigned ; and of numbers , to the ſaid parcel ap- 
perteining. This is one part of the Definition , meet for this place : Sufficient to 
nocafie, the particularity , and excellency ot the Art: and why it is , here, aſcribed to the 
Mathematicals. If the deſcription of che heayenly part of the World had a peculiar Art, 
called »Aſtroxomy, If the deſcription of the carchly Globe, hath his peculiar Art, called 
Geographie. Af the matching of both hath his peculiar Arr, called (* ynaragats Which 
is the de(cription of the whole and univerjal frame of the World : Why ſhould nor the de- 
ſcription of him, who is the lefſe World and from che beginning called CMeicrocoſmm , 


(thar is, The lefle Wo2zld. And for whoſe ſake and ſervice, all bodily creatures elſe, 
were created : Who allo parricipateth with Spirits and Angels , and is made to the Image 
and fimilitude of Godyhave his peculiar Art ? and be called the eArt of «Arts: rather than 
either co want a name or £0 haye too baſe and improper a name? You mult of ſundry profeſ- 
fions , borrow or challenge home , peculiar parts hereof : and farther proceed : as God, 
Nature , Reaſon and Experience ſhall intorm you. The Anafomiſts will rettore co you , 
ſome part : Phyſiognomifts ſome : The Coromantiſts ſome, The CMertapoſcopiſts | wn 
The Excellent eAlbert Derer , a godd part : the Art of PerſpeRtive , will ſomewhar , for 
the eye help forward : Pyrhagoras , Hypocrates, Plato , Galenua , Meletina , and many 
other (in certain things) will be Contributaries, And farther , the, Heaven , the Earth, 
and all other Creatures, will each ſhew , and ofter their Harmonious ſervice , to fill up, 
that, which wanteth hereof: and with your own Experience , concluding : you may Me- 
thodically regilter the Whole , for the polterity : Whereby , good proef will be had, of 
our Harmonious, and Microcoſmical conſtitution. The outward Image and view hereof, 
co the Art of Zographie, and painting, to Sculpture, and ArchireRure, (for Church, Houſe, 
Forr, or Ship) is molt neceſſary and profitable ; for that, ir is the chief baſe and foundation 
ofthem, Look in * Yieravins , whether I deal (incerely, for your behocf, or no. Look 
in Albertxs Darernm de Symmetria humani Corporis. Look in the 27 and 28 chapters, 
of the 2 Book, De occulta Philoſophia, Conlider the eArk, of Nge. And by that, wade 
farther, Remember the Delphical Oracle, NOSCE TE I PSU M(kno thyſelf) 


ſo long ago pronounced: of ſo many a Philoſopher repeated: and of the W5ſeft atrempred : 
Andchen you will perceive how long ago , you haye been called to the School, where this 
Art might be learned. Well. I am nothing aftraid , ofthe diſdain of ſome ſuch, as think 


enough , come {hort of them ſeven alſo: and yer neyertheleſſe , they cannot preſcribe a 
certain number of Arts: and in cach certain unpaſſible bounds to God, Nature » and mans 
Induftry. New Arts riſe up: and there was no ſuch order taken, thar, all Arts, ſhould 
in one age, or in one land , or of one man, be made known to the world. Ler us embrace 
the gifts of God, and ways to wiſedome, in this time of grace, from aboye, continually be- 
Rowed on them, who thankfully will receive them : Er bonis omnia Co-operabuntur in 


Sciences and Arts, to be but (even, perhaps , thoſe ſuch, may, with ignorance , and ſhame | 
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the pzoperties of all Circular Botions , Simple 


And b<cauſe the fruit hereof vulgaily received, is the Wheels, it hath the name ot Trochi- 
like : as a man would ſay Wheel eArt. By this Art, a Wheel may be given, which ſhall 
moye once abour, in any time aſſigned. Two Wheels may be given, whoſe turnings abour 
[in one and the ſame time (or equal times ) ſhall haye one to the other , any proportion ap- 
pointed, By Wheels, may a ſtreight line be deſcribed : Likewiſe, a Spiral line inplain, 
Conical Scion lines, and other Irregular lines at pleaſure may be drawn. Theie and ſuch 
like are principal Concluſions of this Art: and help forward many pleaſant and profitable 
Mechanical works: As Mils, to ſaw great and yeiy long Deal-boards, no man being by. 
Such have I ſeen in Germany, and in the City of Prague , in the kingdome of Bohemia : 
| Coyning Mils, Hand Mils for Corn grinding 2 And all manner of Mils and Wheel work :; 
| By Wund, Smoak, Water , Weight, Spring, Man or Beaſt moyed. Tavbe in your hand 
eApricola de re Maallica : and then ſhall you (in all Mines perceive how great need is, 
of Wheel work, By Wheels , ſtrange works and incredible are done: as wall, in other 
Arts hereafter appear. A wonderful example of tarther poſſibility , and preſent Commo- 
dity was ſeen in my time, in a certain Inttrument : which by the Inyenter and Arrtificer 
(before) was ſold for rwenty Talents of Gold : and then had (by misfortune) received 
ſome injury and hurt. And one Jaxellus of Cremona did mend the fame, and preſentedit 
unto the Emperour Charls the Fitth, Hieronymus Cardanus , can be my witnefle , that 
therein , was one Wheel, which moved, and that 1 ſuch rate, that, in 7eco-years oncly, 
his own'period ſhould be finiſhed, A =—y almolt incredible 2 Bur how farre, 1 keep me 

within my bounds : very many men (yetalive) can tell, 
HELICOSOPHIE,is neer Sitter to 7 rochilike,and is AN Art cal 
lain, on 


which demonſtrateth the deſigning of all Spiral lines m Pla 
Cylinder , Cone, Spyere , Tonoid , and Sphearoid, and their p20- 
perties appertainmg, The uſe hereof in eArchireZure , and diverſe Inftruments 
and Engines, is molt necetlary, For, in niany things , the Scrue worketh the feat , which 
elie, could not be performed, By help hereof, it is * recorded, that, where all che power 


of the City of Syraenſs, was not able to moye a certain Ship (being on ground) mighty 
eArchimedes , (ctting to his Scruiſh Engine , cauſed Hrero the King, by himlelt, at caſe, 
to remove her as he would. Wherear,the King wondring : Aed eavrns Tis types, wap! 
Terk, Apyiiidu xiyort m1oTwriew, From this dag, forward, (laid the King) Creais 


ought ro be givento Archimedes, whatſoever he ſaith. 


PNEUMATITHMIE, demonfſirateth- by cloſe hollom Geome- 


trical Figures (regular and irregular) the ſtrange pzoperties (in' 
motion 02 tay) of the Water, Air, Smoak and Fire- in their con- 
tinuity, and as they are joyned to the Elements next them, 7h 4r;, 
to the Natural Philoſopher, 1s vecy profitable , ro prove that Facuum , or Emptineſſe, is 
not in the world, And thar, all Nature, abhorreth it ſo much , that, contrary to ordinary 
law, the Elements will move, or Rand. As, water to aicend rather : than between him and 
Air Space or place ſhould be left , more than (naturally) that quantity of Air requireth, 
or can fill, Again, waterto hang , and to deſcend: rather than by deſcending , to leave 
emprineſſe at his back, The like is of Fire and Air , they will deſcend : when, either their. 
Continuity ſhould be diſſolved, or their next Element forced fromthem, Andasthey will 
not be extended to diſcontinuity : So will they not , nor yer of mans force , can be preſt or 
pent in ſpace, not ſufficient and anſwerable to their bodily ſubltance. Great force and vio- 
lence will they uſe, to enjoy their natural right and liberty. Hereupon , two or three men 
rogether, by keeping Air under a great Cauldron, and forcing the fame down, orderly, may 
withour harm deſcend to the Sea bottome : and continue there a time, &c, Where, Note, 


receiyeth violence of the thinner, in manner, &c. Pumps and all manner of Bellows , have 
cheir ground of this art : and many 0: her ſtrange deviſes: as Hydraslics , Organes going 
by water, &c, Of chis Feat, called commonly Pnenmatica) goodly works are extant , both 
in Greekand Latine, Wichoold and learned Schoolmen , ic 1s called Scientia de plene & 


TROCHILIKE, is that Art Bathematical, whith demonſtrateth 
and Compound, 


Saw Mils. 
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anger, 
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how the thicker Element (as the water) giveth place to the thinner (as is the Air ;.) and = withour 
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Burning Glaſs. 
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Plutarchus in 
Marco May- 
cello, 

Smeſcus in E- 
piſtols. 

Poly bius, 
Plinius. 
Hum'iliznus. 
IT. Livius. 

* Atheneus, 
* Galens, 
Athemius. 


| 


Guns, 


| with the Dutch Waggen Rock: therewith, to ſer up again, a mighty waggen laden, being 


who ſo well had perceived Archimedes Art of Menadrie, and had fo well invented of his 


[And how any way above the Superticies of the Earth dec 


MEN ADRIE, is an Art Yathematical , which 'Demonſtrateth, 


bow, above Natures vertue , and power ſimple ; vertue and fozce 
may be multiplyed; and ſo, to direct, to lift, to pull to, and to put 
02 calt fro, any multiplied 02 ſimple , determined vertue > Weight 
02 Foxe: naturally, not, ſo, Direifible 02 moveable. Very much is this 
Art furthered,by other Arts,as in ſome points by Perſpettive,in ſome, by Sratick,, in-ſome, 
by Trochilike, and in other by Helicoſephie , and Pueumatithmie, By this Art, all 
Cranes, Gibbers , and Engines to lift up, or to force any thing any manner of way ,'are 
ordered, and the certain caule of their force is known, As, the torce , which one man hath 


overthrowno The force of the Crofſebow Rack , 1s certainly here demonitratcd. T he rea- 
ſon, why one man doth with a leayer , littthat z which fix men, with their hands onely , 
could nor ſo eafily do. By this Arc, in our common Cranes in Lendey , where power is 
ro crane up the weight of 2600 pound: by rwo wheele3 more (by good order added) Art 
concludeth , that there may be craned up 200000 pound weight, &c, So well knew eAr- 
chimedes this Art: that he alone with his deyices and engines (twice or thrice) ſpoyled 
and diſcomfited, the whole Army and Holi of the Romans, beheging Syracuſa, Marcus 
HMarcellas the (onſul , being their General Captain. Such huge ttones, 19 many with 
ſuch force , and lo far , did he with his engines hail among them our of the City, And by 
Sea likewiſe ; though there Ships might come co the wals of Syracuſa , yet he utterly con- 
founded the Roman Navy : what with his mighty Stones hurling : what with pikes 
* of 18 foot long , made lik@ſhafts : which he forced almolt a quarter of a mile , wa 
with his catching hold of their ſhips, and hoyfing them up aboye the water , and ſuddenly 
letting them fall 1nco the Sea again # what with his * Burning Glafles : by which ke fired 
their other ſhips a far off : what with his other policies, devices, and engines, he ſo man» 
fully acquitted himſelf : thatall che force, courage , and policy of the Romans (for a great 
ſealon) could nothing prevail, for the winning of Syracuſa : whereupon, the Romans 
named Arehimedes, Briarems, and Centimanus, Zonaras maketh mention of one Proclay 


"—— 


own, that with his Burning Glaſſes, being placed upon the walls of Byſance, he multiplyed 
ſo the heat of the Sun, and direQed the beams of the ſame again(t his enemies Navy with 
ſuch force , and ſo ſuddenly (like lightening) that he burned and deſtroyed beth man and 
ſhip, And Dion ſpecifieth of Priſcus a Geowetrician in Byſance , who invented and uſed 
ſundry Engines, of force multiplyed ® which was cauſe , that the Emperour Severas par- 
doned him his life after he had wonne Byſance. Becauſe he honoured the Arr, wit, and 
rare induſtry of Priſc#s. But nothing interiour ro the invention of theſe Engines of 
Force , was the invention of Guns. Which, from an Englih-man had the occation and 
order of firlt inyenting : though 1n another land , and by other men , it was firlt executed, 
& And they that ſhould ſee the record , where the occaſion and order oeneral of Gunning, 
« 1s fiſt diſcourſed of , would think : thar (mall things (light and common : comming to 
© wiſe mens conſideration, and indultrious mens handling , may grow to be of force 1n- 
« credible. ; | 
HYP OGEIODIE, tis an Art Bathematical , demonſtrating, yow 
under the Spherical Superficies of the Earth at any Depth, to 
Ba pony line aligned (whole diftance from the perpendi- 
r of the entrance ; and the 94zimuth likewiſe , m reſpeit of the 
ſaid entrance is known) certain way may be pzcſcribed and gone : 
| ed, 
may under Earty, at any depth {1mitcd, be kept; going always 
perpendicularly , under the way, on Earth deſigned; and contra- 
riwife, any way, ( ftraight o2 crooked: ) under the Earth , be glvert: 
upon the outface, o2 ſuperficies of the Earty, to Line out the ſame : 
ſo, as, from the Center of the Earth, perpendiculars dzatvn to the 
Spherical ſuperficies of the Earth , (all pzcciſely fall in the cozre- | 
ſpondent points of thoſe two wayes, This, with all other caſes and | 
circum- | 
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4 hundred years ago: in * King Aebaz Dial, then, by the Sun, ſhewingthe diſtiriftion of 
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circumltances herein and appurtenances »\ this.\Art demonitrateth: 


' This Arts very ample in variety of Concluſions , and,very profitable ſundiy wayes to the 
Common-wealch.- The occaſion of my inventng this Art, | was atthe requettof two Gen- 
 rlemen , who had a certain work (of gain) under ground andtheir grounds did joyn over: 
' the work : and by the reaſon of the crookedneſle,, divers depths, and heights.of the way! 
under ground, they were in daubr, and at controverſie, under whole ground; asthen:, the: 
| work was, The name onely-(bctoze this) was of me publiſhed, De [rinere Suwbterranco., The: 
| relt be at Gods will. For Pioners, Miners, Diggers tor Metals, Stones Cole, and for (ecret 
| paſlages under ground , berween place and place (as this-langd hath diverle) and for other, 
; purpoſes, any man may eaſily perceive, both the great fruir ofthis Art, and:alſo inthis Aft. 
| the oreat aid of Gegmetry, ER | 
HYDRAGOGIE,: vey, of 
by natures (aw , and by artificiat. help ; from” any 
ſpzing ffanding oz ru Water ) to atzp*;ather 
Long hath this Arc been in uſe: *and muchthereof writcen ;-3nd ve 
therein performed': -as may yet appear in 7raly, by the Ruinestemainin 
dufts, In other places of Rivers , leading : 
and in other places, of the marycllous forcings of water toaſcend : which all declare the 
great kill ro be required of him, who ſhould in this Art be perfe& , for all occafions of 
waters poſſible leading, To ſpeak of the allowance of the Fall, for eyery hundred foot */or 
of the Venrils (if the waters labour be farand great) I need not : ſeeing, at hand (about 
us) many expert men can ſufficiently tFltifie, in effeR, the order : though the Demon's 
| {tration of the Neceſſity chereof , they know not: Not yet, if they ſhould be led, up and 
down, and about Mountains, from the head of the Spring : and then a place being aff ed: 
and of chem to be demanded , how low or high , thar laſt ptace is , in reſpe& of the head , 
from which ( ſo crookedly, and up and down, they be come ;' Perhaps, they would not, 
orcould not) very readily or neerly aflo1l chat Qneſtion, Geometry therefore, is neceſſary 
to Hydragogie, Of the ſundry ways to force warer roaſcend,,' either by Tympane , Kettel- 
mils, Scrne, Creſibikg, or ſuch like, in Viernviwms, Agricola, (and other, Ytully, the manner 
may appear, And fo, thereby, alſo be molt evident , how the Arts of Pnenmatithmic , 
| Helicoſophie, Statike,Trochelike,and Menadrie; come to the furnicurs of this in ſpeculation, 
and ro the Commodity of the Common-wealth in pra&tice, 


HOROMETRIE, ig an Art Bathematical, which demonſtrateth 


E 7 


o 


through che Main land Navigable ena KIIK- | 


yow at all times appointed , the peecile uſual denomination of time, 
| May be known, foz any place alſigned. Theſe words arc {inooth and plain 
| eafie Engliſh,our the reach of their meaning is farther than you would ligh:ly imagine.Some 
| part of this Art , was called in old time Gwomonice : and of late, Horologiographia: and 
nn Engliſh, may be termed Dialling, Ancient is the uſe , and more ancient is the Inven- 
tion. The uſe, doth well appear to haye been (at the leaſt) above rwo thouſand amid three 


time, By Sun, Moon, and Stars, this Dialling may be performed, and the preciſe rime of 
day , or night known, Butthe demonltrative delineation of theſe Dials ,' of all ſorrs , re- 
quireth good skill both of A ftronomie and Geometry Elemental, Spherical, Phenometial, 
and Conical, Then to uſe che grounds of the Art, for any regular. Superficies, inany 
place offered : and {in any polſible apt polition thereof) thereon-ro deſcribe (all manner of 
ways) how , uſual hours, may be (by the S»ns ſhadow) etuly determined : will-be found 
no ſleight Painters work.So to paint and preſcribe the Suns Motiongo the breadth'of a hair, 
In this Fear (in. my-youth) I invented a way, Holy In any Þo2izontal; Purat; 

02 Equinoftial, D1al, ec. at all hours (the Sun (inmng) the ſign 
and degree aſcendent , may be known, Which is a thing very uecetlary , tor 
the rifing of thoſe fixed (tars: whole Operation 1n the air, is of grear might evidently. 
I ſpeak no further, of the ule hereot. Bur foraſmuch-as, mans affairs , require Knowledge of 
Times and Moments, when neither Sun, Moon, or Star, can be fegn : Therefore ; by In- 
duttric M:chanical, was invented firtt , how by Water, rurming orderly, the” Time and 
Hours mighc be known : whereof, the famous Creſibing, was Invenitot*: a tan of Pitravie 


q 
F 


| 


ro theskie (juſtly) exrolled, Then, after that, by fand running , were hours meaſured 
. . © "Then 


| 
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An ObjeRion, 


The Anſwer. 


Then, by Trochilikg with ' weight, and of late time, by Trechilike with Spring : without 
weight, All theſe by Sun or Stars direRion + (in certain time) require overtight and re- 
formation , according to the heayenly AquinoQtial Motwn : befides the inequality of 
cheir own Operation, There remaineth (without parabolical meaning herezn) among the 
\ Philoſophers, a more excellent , more commodious , and more maryellous way , than all 
theſe: of haying the motion of the Primovyant (or firlt AquinoRial motion) by Nature 
and Art, imicated: which you ſhall (by further ſearch in weightier ſtudies) hereafter, un- 
derſtand more of, And fo it is time to finiſh this Annotation, of Times diltinQtion,uſed in 
'our common , and priyate affairs: the commodity whereof no man would want , that can 
tell, how to beltow his time, 


ZOGRAPHIE, ig an art athematical , which eth and 
demonlſltrateth > how , the Lterfotion of all OD, ooo 


'mad ed, (the Center, diſlance , and lights , be- 
ing determined) may be, by inex and due ppoper colouts ripe 


+ Anotable Art, is this, and would require a whole Volume , to declare the pro- 
pertie thereof: and the Commodities enſuing. Great skill of Geomerrie, «Arithmeiick,, 
Perſpe&ive, and eſnthropographie , with many other particular Arts, had the Zographer, 
need of, for his perfetion, For , the moſt excellenc Painter , (who is bur the proper Me- 
chanician,and Imitator ſenſible, - of the Zographer) hath atreined, ro ſuch perfeRion , that 
ſenſe of man and beaſt, have judged things painted, to be things natural and not artificial: 
alive and not dead, This Mechanical Zographer#(commonly called the Painter) is mar- 
yellous in his skill: and ſeemeth to haye a certain divine power : as of friendsabſent , to 
make a friendly, preſent comfort, yea, and of friends dead, to give a continual, filent pre» 
ſence : not onely with us,bur with our poſterity for many ages And fo proceeding,confider, 
how in Winter, he can ſhew you, the lively view of Sommers joy , and riches: and 
in Sommer, exhibite the countenance of Winters doleful fate and nakednefle, Cities , 


| Towns, Forts, Woods, Armies, yea, whole Kingdomes (be they never ſo far, or great) 


can he with eaſe, bring with him, home (to any mans judgment) as patterns liyely of the 
things rehearſed, In one little houſe, can he, encloſe (with great pleaſure of the beholders) 
the portraiture lively , of all yifible Creatures, either on earth or in the earth , living : or 
in the waters lying , creeping , ſliding or ſwimming : or of any fowl or fly , inthe Air 
flying. Nay , in reſpeR of the Stars, the Skie , the Clouds : yea, in the ſhew of the yery 
light ic ſelf , chat divine creature , can he match our eyes judgment , molt neerly. What a 
thing is this? things notyer being, he can repreſent, ſo, as, at their being : the piure ſhall 
ſeeme (in manner) to have created them, To what Artificer, isnot _ a great pleaſure 
and commodity ? which of them all , will refuſe the dire&1on and aid of PiAure? The 
ArchiteR, the Goldſmith , and the Arras weaver : of Piture, make great account, Our 
lively Herbals , Our portraitures of birds , beaſts, and fiſhes : and our curious Anatomies, 
which way, are they moſt perfe&ly made, or with molt pleature, of us beholJders ? Is it not 
by PiRture onely ? and if PiRture, by the 1nduliry of the Painter , be thus commodious and 


Goycraour ? Though I mention not Scx/prxere , in my Table of Arts Mathematical: yer 
may all men perceive, How, that P:Uwure and Scxulprure , are Silters Germane : and 


artificers haye written great books in commendation. Witnefle I take, of George Vaſari, 
Pittore Aretino : of Pomponins Ganricwue : and others, To theſe two Arts, (with other, ) 
is a certain odde art, called Athalmaſat , much beholding : more, than the common 
Scwlptor , Emayler , ( arver , Cutter , Graver, Founder,or Paimter,(&c.) know their art 
tro be commodious, | 


ARCHITECTURE, te many may ſecm not worthy, or not meet, to be reckon- 
edamong the Arts Mathematical. To whom, 1 think good, to give ſome account of my 
ſo doing. Not worthy , (will they fay,) becauſe ic is but for building of a Houſe , Palace, 
Church, Fort, or ſuch like groſſe works: and you alſo , defined the Arts Mathematical, 
to be ſuch as dealed with no Material or corruptible thing : and alſo did demonſtratiycly 
proceed in their Faculty, by Number or Magnitude, Firlt, you cc, that L count here, aAr- 
chitefture, among thoſe Arts Mathematical, which are derived trom the principals: and 


you know , that tuch may deal with natural things , and fenlible matter, Of which ſome 
draw} 


— yo _— 


maryellous : what ſhall be thought of Zographre , the Schoolmatter of PiRure , and chiet|: 


both, right profitable, in a Commonwealth and of Sculpewre, alwel as of Piftwre, excellent} 
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draw neerer , to the (imple and abſolute Mathematical Speculation, then.others do; And 
& though the eArchitett procureth, informech, and direRerth the Mechanicias , ro hand- 
« —__ ,and the building actual , of Houſe , Caſtle , or Palace, and is chief Judge of the 
&« ſame: yer with himſelf (as chief Maſter and eArebite#) remaineth the Demon- 
« (tracive reaſon and cauſe” of the Meebavnicians work, in Line, Plain, and Solid : by 
aphical, (and 
« to be brief ) by all the former derived «Arts Mathematical , and aig EA as 
«« able to be confirm:d and Rtabliſhed, If this be ſo, then, may you think, that Archie are 
hath good and due allowance , in this honelt company of Arts Mathematical Deriva- 
tive, L will herein crave Judgment of two molt perfet Archite&s, the one being Vitruvius 
the Roman: who did write the Books thereof., tothe Emperour Auguſtus y (in whoſe 
days our Heavenly Arch-maſter was barn)& the other Leo Baptiſta Alberrne,a Florentine, 
wha alſo publiſhed ten books thzreof. ArchiteRiura (faith Fitruvim) off Scientia pluri- 
bus diſciplints , & wariis eruditionibus ornata : cujur judicid probartur omnia , que 6b 
ceteris Artificibus per ficiunter opera. That is : ArchiteQure isa Science garniſhed with 
many doRrines and divers inſtruRions : by whoſe Judgement, all works, by other work- 


Ratiocinatio antem eft, que, res frabricat as, ſolertia ac ratione propertionis, demonſtrare 
atque explicare poteft, ArchiceSture groweth of Framing, and Reaſoning, &c. Realoning 
is that » which of things framed wich tore-catt, and proportion: can make demontiration, 
and manifeſt declaration, Again. Cam, in omnibus enim rebus, tim maxime etians 
in Architetura , hee duo inſunt : quod ſignificatur , & quod ſagnifices,  Significatur 
propoſuta res, de qua dicitur : hanc autem ſignificat aa, rationibus dottrinarum 


x 
j 
; 


explicata, Foralmuch, as in all things : therefore chicfly in ArchizeRure, theſe rwo things 
are : thething ſignified, and that which fignifieth, The thing propounded , whereof we 
ſpeak, isthe ching ſignified, But Demonſtration , expreſſed with the reaſons of divers | 
doRrines, doth fignifie the ſame thing. After that, Ut lgerarue, fit peritns Graphides, 
eruditus Grometrie , & Optices non ignarn: : inflruius Arithmetica ; hiftorias com- 
plures noverit , Philoſophos diligenter andivirit : Muſcam ſciverit : Medicine non fit 
ionarns, reſponſa Furiſperiteraum noverit : Aſtrologiam, Cali que rationes cognitas ha- 
e&, An Archite& (ith he) ought to underſtand es, ro be skilful of Painting, 
well inſtruſted in Geomerry , not ignorant of Perſpetive , furniſhed with Arithmetick , 
have knowledge of many Hiſtories, and diligently have heazd Philoſophers , have 5kill of 
Muſick, not ignorant of Phytick, know the anſwers of Lawyers, and have Aſtronomie, and 
the courſes Caeleftial, in good knowledge. He giverh reaſon, orderly, wherefore , all cheſe 
Arts, Dorines,and Inſtrufions,are requiſite in an excellzm Archie, And (for brevity) 
omitting the Latin text, thus he hath, Secondly , it is behooful for an ArchueR to have 
the knowledge of Painting: that he may the more eaſily faſhion our , in patterns painted, 
the form of what work he likech : and Geomerrie givech to ArchiceRure many helps : and 
firſt teacherh the uſe of the Rule, and the Compaſle : whereby (chiefly and cafily) the de- 
ſcriptioas of Buildings, are diſpacch:d in Ground-plars : and the direRions of Squares, 
Levels, and Lines, Likewiſe, by PeripeRive , the Lights of the Heaven are well led, in 
the Buildings : from certain quarters of the World, By Arithmetick , the charges of 
Buildings are ſummed together : the meaſures are expreſſed, and the hard queſtions of 
Symmetries , are by Geometrical means and methods diſcourſed on, &c. Beſides this, of 
the Nature of things (which in Greek is called pveraasy/e) Philoſ doth make declara- | 
tion, Which it 1s neceſſary for an ArchiceR , with diligence to have learned : becaule it 


__— 


hath many and divers Natural queſtions : is ſpecially in AqueduQts, For in their courſes, 
leadings about, in the level ground, and in the mountings, the natural ſpirits or breachsare 
ing:ndred divers wayes : the hindrances , which they cauſe, no man can help, but he, | 
which our of Philoſophy , hath learned the original cauſes of things, Likewiſe , whoſoever | 
ſhall read Creſcbins, or Archimedes books, (and of others, who have written ſuch Rulcs) | 
cannot think, as they doe : unleſſe he ſhall have received of Philoſophers , inftruftions 1 
theſe things : and Muſick he mult needs know : that he may have underſtanding, both of 
Regular and Mathe:natical Muſick : that he may temper well his Baliſts, Catapules, and 
Scorpions, &c, Moreoverthe Braſen Veſſels, which in Theatres,are placed by Mathematical 
order, inambries, nnderthe eps: and the diverſicies of the ſounds (which the Grecians 
call 3xws) are ordered according to Muſical Symphonies and Harmonies: being diſtributed 
uri 


| 
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A Mathemarti- 
clan. 


Pitruulus, 


Who is an Ar- 
{chireR. 


1* The Imma- 
rerialiric of 
perfeR Archi- 
recure, 

What Linca- 
menr is, 


Note, 


—— 


in the Circuits, by Diateſſaron, Diapente, and Diapaſon, That the convenient voice, 
of the players ſound , when it came to theſe preparations , made in order , there being in- 
creaſed : with that increafing , might come more clear and pleaſant, to the ears of the 
lookers on, &c. And of Altronomy, is known the Eaſt, Weſt, South, and North. The 
faſhion ofthe Heayen , the Zquinox , the Sollticie , and the courſe ofthe Stars, Which | 
things, unleſſe one know: he'cannot perceive; any thing at all , the reaſon of Horologies, 
Seeing therefore, this ample Science,is garniſhed, beaurified, and ſtored, with ſo many and 
ſundry skils and knowledges: I think, & none can juſtly account themſelves Archite&s of 
the ſodain, But they onely,who from their childs years aſcending by theſe degrees of know- 
ledges , being foſtered up with the atreining of many Languages and Arts, haye won 
ro the high Tabernacle of ArchireRure , &c. And tro whom Nature hath given ſuch quick 
CircumſpeRion, ſharpneſle of Wit, and Memory , that they may be very abſolutely sk1l- 
full in Geometry, Aſtronomy, Muſick, and the reſt of the Arts Mathemarical : Such ſur- 
mount and paſſe the calling, and ſtate of ArchireRs : and are become Mathemaricians, &c, 
And they are found ſeldom: as in times paſt was, Ariſtarchns Samins , Philolaws, and 
eArchytas Taremtynes : Apollonins Pergeus, Eratoſthenes Cyrenens: Archimedes , and 
Scopas , Syracuſians. Who alſo le< to their poſtericy , many Engines and Gnomonacal 
works : by numbers, and natural mea..5, invented and declared, 

Thus much , and the ſame words (in ſenſe) in one onely Chapter of this incomparable 
Architet Vitruvins, (hall you find. And if you ſhould , bur take his book in your hand , 
and lightly Took through it, you would fay Rraightway : This is Geometry, Arithmerick | 

Fronomy, Muſick, Anthropographie, Hydragogie , Horometrie, &c. and ( to con- 
clude) the ſtore-houſe of all workmanſhip. Now, lecus liſten to our other Judg , our Flo- 
rentine , Leo Baptiſta, and narrowly confider , how he doth determine of Architefture, 
Sed ameque nitra progrediar , &c. But before I proceed any further (ſaith he) Ithiok , 
that I ought to exprefle z what man I would have to be allowed an Archite&, For , I will 


not bring in place a Carpenter : as though you might compare him to the Chief Maſters of 
© others arts, For the hand of the Carpentergis the Archite&s Inſtrument:But I will appoint 
« the ArchiteQ to be that'man , who hath the skill , (by a certain and maryellons means 
© and way) both in mind and Imagination to determine : and alſo in work to finiſh : 
* what works ſo ever, by motion of weight and coupling and framing together of bodies, 
« may moſt aptly 'be commodious for the worthieſt uſes of Man. is, that he may be 
able to perform theſe things , he had need of atteining and knowledge of the beſt and moſt 
worthy things, &c, The whole Fear of ArchiteQture in building, confiſteth in Lmeaments 
and in framing, And the whole power and $kill of Lineaments, rendeth to this : that the 
right and abſolute way may be had, of Coapting and joyning Lines and angles: by which), 
the face of the building, or frame may be comprehended and concluded, And it is the pro- 
perty of Lincaments, to preſcribe unto buildings, and every part of them, an apt place, and 
certain number : a worthy manner anda ſeemly order : that ſo the whole form and figure 
of the building , may reſt in the very Lineaments, &c. And we may 'preſcribe in mind 
and imagination the whole forms, * all materia! ſuffe being ſechided. Which point we 
ſhall artein, by noting and fore-pointing the angles, and lines, by a ſure and certain dire- 
tion and connexion, + Secing then, thele things are thus : Lineament ſhall be the certain 
and conſtant preſcribing, conceived in mind: made in lines and angles: and finiſhed 
with a learned mind and wit, We thank you Maſter Baptiſt, that you have 1o aptly 
brought your art and phraſe , thereof , to have ſom? Mathematical perfeRion : by certain 
order, number, form, figure, and Symmetrie mental: all natural and ſenſible tuffe fr apart, 
Now then it is evident, (Gentle Reader) how aptly and worthily I have preferred Archs- 
tebtxre, to be bred and foſtered up in the Dominion of the peerleſle Princeſſe, Mathema- 
ca,andto be a natural SubjeR of hers, And the name of ArchireHare , is of the principa- 
liry, which this Science hath, above all other Arts. And Plato affirmeth the Architett to 
be Aafter overall, that make any work. Whereupon, he is neither Smith nor Builder : 
nor, {eparately, any Artificer : but the Head, the Provolt, the DireQor, and Judge of all 
artificial works, and all Artificers, For, the true Architef, is able to teach, demonſtrate, 
diſtribute, deſcribe, and judge all works wrought. And he , onely ſearcheth our the caules 
and reaſons of all Artificial things. Thus excellent , is Archire&ure : though few (in our 
days) atrein thereto : yet may nottheart, be otherwiſe chought on, than in yery deed it is 
worthy,Nor we may not of ancient Arts,make new and imperte& Definitions in our days : 

: tor 
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em 


or Honeſty , or Friendſhip, or Fuftice, No more will I'confent , co diminiſh any whit 6f 
the perfe&ion and dignity , (by jult cauſe) allowed.co abſolute eArchitefture, Under the 
Dire&ion of this Art, are three principal, neceſſary Mechanical Avrr. Namely, Houſing 

Fortification, and Nawpegie, Houppug, 1 underftand;-both for Divine Service, ane Mans 
common uſage: publick and privare.Ot Forrification and Naxpegie,ttrange matter might be 
rold you : But perchance , ſome will be tyred , with this Bed-rol , already rehearſed : and 
other ſome, will nicely nip my grofſe and homely diſcourfing with you : made in poli 
haſte: for fear you ſhould want this true and friendly warning , and taft giving, of the 
| Power Mathematical, Life is ſhort, and uncertein: Times are perilous , &c. And 11] 
the Printer awayting , for my pen ſtaying: all theſe things, with farther matter of Ingrate- 

G_ » give me occaſion to paſle away , to the other Arts remaining , with all ſpeed 

pollivle, 


| 
The Art of NAVIGATION , demonltrateth how by the 


lhozteſf good way , by the aptelt direition- and in the (hozteſt time ; 

a ſufficient Ship , between any two places (in paſſage Navigable) 

allgned: may be condufed : and in» all ſftozms natural di- 
urbances 


chancing , how to ule the belt poſſible means , whereby 
to recover the place firſt aſſigned. What need the Mfter Piler had of other 
Acts, here before recited, ir'1s caGie to know : as, of H yarographie, Aſtrononsy, Aſtrologee, 
and Horometrie.Preſuppoling continuallyzthe common Baic,and Foundation of all: namely, 
Arithmetickg and Geonsetry.So that he be able to underſtand and judg his own neceſſary In- 
( (trumencs, and furniture neceſſary. Whether they be perfeRtly made or not and allo can, (if 
need be) make th:m himſelf. As Quadrants, the Atronomers Ring, the Altronomers Stafte, 
the Altrolabe Uuniverſal, An Hydrographical Globe. Charts Hydrographical, crue, (not 
| with parallel Meridians,) The common Sea C ompaſſe : The Compaſle of variation : The 
Proportional and Paradoxal Compaſſes (ofme inyented , for our two Mulcovy Maſter 
Pilots , at the requeſt of the Company) Clocks with ſpring : hour , half hour , and three 
hour Sand-glaſſes : and ſundry other Inftruments : and allo be able on Globe, or Plain to 
deſcribe the Paradoxal Compaſle: and duly to uſe the fame , toall manner ot purpoles , 
whereto it was invented, And alſo, be able co Calculace the Planets places for all times, 
Moreoyer , with Sun , Moon or Star (or without) be able to define the Longitude and 
Latitude of the place, which he is in : So that the Longitude and Latitude of the place, from 
which he fayled , be given: or by him, be known: whereto appertaineth expert means, | 
to be certified eyer, of the Ships way , &c- and by fore-ſceing the Riſing , Setting , Noon- | 
ſeding; or Midnighting of certain rempeftuous fixed Stars : or their Conjunttins , and 
Anglings with the Planets, &c, he ought co have expert conjecture of ſtorms , tempelts and | 
pours: and ſuch like Meteorological effeRs, dangerous on Sea, For (as Plato fauth,) | 
Xnutationes opport wnitateſque temporum preſentire , non minus rei militari » quam Apgri- | 


culture, Navig ationique convenit, To fozeſee the alterations and OPPO2- 
tunities of times is convenient , no lefle to the Art of War , than 
to huſbandzy and Navigation, And befides ſuch cunning means, mo.e evident | 


tokens in Sun'and Moon, ought of him to be known : ſuch (as the Philoſophical Poet)! 


Virgilins teacheth in his Georgicks, where he faith, | 


[ | 


, 
: 


Sol quoque & exoriens & quum ſe condet in undas, 


Signa davit , Solem certiſſima ſigna ſequuntor, &c, | 


Nam ſept videmmn, 

Ipſius in viltu varios errare colores. 

(erulens, pluviam denunciat , igneos Euros, 

Sin macula incipient rutilo immiſceriey ignt, 
Omnia tum pariter vento , nimbiſque videbis 
Fervere : non ills quiſquam ne notte per altum 
Ire , neque 4 terra moveat convellere funens, &c. 
Sol tibi figna dabit, Soles quis dicere falſum 
eAndeat ? —— &c. 


——— 


E And | 


for ſcarcity of Artificers : No more than we may pidch-in , the Definitions of Wiſedome, | 


; 


An. 1599. | 


Georgic, I; 
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* An.1569. 


De buy que 


Knt, cap. 8, 


* An, 1567 


* An.1551, 


Mundo mira- 
biliter event- 


And ſo of Moon, Stars, Warer, Air, Fire, Wood, Stones, Birds, and Bealts ang of 
many things elſe, a certain Sympathica] torewarning may be had : ſorfierimes to great pleq- 
ſureand profit, both on Sea and Land. Sufficiently,for my preſent purpoſe, ir doth appear, 
by the premiſſes, how Mathematical the Arr of Navigation is, and ho it needeth ang 


fold Commodities ; comming t6 this Land; andothers,by ſhips and Navrgarion, you might 
think, that I catch at occaſions, to uſt many words, where no need 18. 

Yer this one thing may I, (zultly)ſay. 11 Navigation, none oyght to have greater 
care, to be skiltul, than our Engliſh Pilots. And perchance , ſome , would more attempt : 
and other ſome, more willingly would be aiding, if they wilt certaznly, what priviledge , 
God hath endued this Iſland with, by reaſon of Situation , molt cotnmodions for Iavig a- 
tion, to places molt Famous and Rich, And though (of * late) a'young Gencleman oe 
couragious Captain,was in great readincf{:,with good hope,and great caules of pertwalion, 
to have yentured for a Diſcovery » (cither Weſterly, by Caps Ur ” aremantig} C 
Eafterly , above Nova Zemla, and.che Cyrimiſſes) and wasat elit very heer time ofat- 
rempting , called and imployed otherwiſe (both then, and (ince,) inigre#t good ſervice to 
his Country, as the | | 
do not hereafter deal therewith) ſome one orquher ſhould liſten, tobe macrer ;. arid by 
good advice, and difcreer circuth ein , by little and lictle, winnie tagheſufhcienu knows 
ledge ofthat Trade and UIOPAQe ; which now I would be {orry,(through carcleſqeſs, 
want of skill and courage) ſhould remain unknown , or unheard of. Seeing, alſo, we are, 
herein , halfchallenged by the learned , Þ» halfrequelt publiſhed, ..Thereot, verily mighr 
grow commodiry, to'this Land chiefly, «nd co the reſtrof the Chriltian Common-wealth 


far paſſing all riches and worIdly Treaſure, | 


perceived, and of men greatly to be, wondeed at. 


ſome by weight, whereot Timew ipeakerch: ſome by Strings trained, or Springs , there- 
with imitacing lively Motions: fome by other means, as the Images of Mercury : and 
the brazen h:ad , mace by eAlbertme' Magnus which did feerh ro ſpeak, Boerbing was 
excellent in theſe teats. To whom Caſſiodoras writing » ſaith. Ponrr urpoſe i | to 


know p2ofound things, and to ſhew marvels. By the diſpoſition 
of your Art , Vetals do low : Diomedes of bzafle ., doth blow-a- 
Trumpet loud, a bzafen Serpent hifſeth; Birds made ſing ſweetly. 


Small things Wwe rehearſe of you, who can imitate the heaven, xc; 
Of the ttrange ſelt-moving,which at Saint Denw,by Parts, * I law onee or twice (Oreting 
being then with me, in company) it were t2 (trange totell, But ſome have written it: arid 
yer (I hope) it 1s there , to be ſeen, And by Perſpe&@ive alſo ſtrange things, are done * as 
_—_ (before) I gave you to underſtand in Perſpe&ive : 48, to ſee intheair aloft; - the 


come into an houſe , and thereto (ee the lively (hew of Gold, Silver or precious Stones : 


| and comming to take them in our hand, to find nought but Air, Hereby, have ſome men |. 
(in all other marterscounted wife) fouly over-ſhot themſelyes : miſdeeming of the mearis, 


Therefore, ſaid C landim Celeftinus , Hodie magne liturature viros , & magne repura= 
tionts videwus, opera guedam quaſi miranda, ſupra Naturam putare , de quibss in Per- 
ſpeftiva doit ys canuſam faciliter reddidifſet, That is. JROW A dayes, we ſee ſome 
men, yea at great learning and reputation; to judge certain wozks 
as marvellous above the power of nature : of which wozks, one 
that were skilful in Perſpetive , might eacily bavegiven the cauſe. 
Of Archimedes Sphere , Cicero winelleth. Which is very [range to think oh, F02 
when Archimedes (faich he) did faſten in a Spbere y movings of: 
the Sun, Yoon, and of the five other Planets , he did , as the 
G0d, which (in Timzus of Plaro) did make the Wo21d. That one 


alſo uſeth other Aachematical Arts : And now '1fI would goaboutto fpeakof the manj-. 


Iriſh Rebels * have tafied:, Yer, I ſay, (thoughtheſame Gentleman, þ 


giveth certain ozder , to make ſtrange wozks ,: of the ſenſe to by | 


"By fundry means, this | 
Waonder- work. 1s wrovght. Some by Pnewmatithmit c as the works of Crefbuand Hero ; | 


—_——_— 


—_— 


_ 


yely image of anocher man, either-waking to and fro : 0: [anding Rill, Likewiſe, to | 


turning ſhould rule Botions moſt unlike in lowneſſe arid ſwiftneffe. | 


Buta greater caule of maryelling we hayc by Clandianss report hereof. Who affirmeth this, | 


eArchi- | 


m——_— 


John Dre; bis\Matbematical Prefate. ny 


| eArchineedes work \ to haye beeri of Glaſſe, and diſcourſeth 6f it more at large : which 1 | 
{omyr. The Dove of wood, which the Marhematician eArchytas did make to flie, is by 
eAMgellirs ſpoken of. Of Dedalms range Images, Plato reporterh. Homer of Vulcan; 
| Self=movers, (by ſecrer wheels,) leayerhan writing. eAriffotle in his Politicks of both, 
makech mention, Maryellous was the workmanſhip of late dayes, performed by good slill 
| of- Trochilikg, &c, For in Noremberg,'a Flic of Iron, being let out of the Artificers 
|hand, did (as it were),flic abour by the gueſts at the Table; and at length, as though it were 
wearte, returned his Malters hand again. Moreover, an artificial Eagle, was ordered, to 
flic out of the ſame Town, a mightie way, and that aloft in the air, toward the Emperour 
coming thither: and followed him,being come to the gate of the Town.* Thus you ſee what 
| Arc Mathematical can perform, when $kill, will, induſtric, and abllicie, are duly applied 
to proofs.” + - # 


ANd for theſe, and ſuch like marvellous Acts and Feats, Naturally, Mathematically, and 
Mechannically,wroughr and contrived: ought any honelt Student,and Modeſt Chriſtian 
Philoſopher, be counted,and called a Conjurer ? Shall the folly of Ideots,and the Malice 
of the Scornful, ſo much prevail, that He, who ſeeketh no worldly gain or glory attheir 
hands : Bur onely, of God, the creaſare of heavenly wiſdome, and knowledge. of pure 
verity : Shall he (Ifay) inthe mean ſ9ace, be robbed and {poiled of his honeſt name any 
fame > He thac ſeekerh (by S. Pauls advertiſement) in the Creatures Properties, and won- 
derful vercues, to finde jult cauſe, to glorific the ternal, and Almighty Creator by : Shall 
chatman be(in hugger mugger)condemned,as a Companion of the Hel-hounds, and a Cal- 
ler, and Conjurer of wicked and damned Spirtcs ? He that bewaileth his great want of 
time, ſufficiently (to his contentation) for learning of Godly wiſdome, and Godly VYeri- 
ties in: and onely therein ſetrerh all his delight : Will char man leefe and abuſe his rime, 
indealing with the Chief enemy of Chriſt our Redeemer : the deadly foe of all mankind: 
the ſubrile and impudent perverrer of Godly Verity z the Hypocritical Crocodile : the | 
Enyious Bafilisk, continually defrous, in the ewinkling of an eie, to deltroy all Mankind, 
both in Body, and Soul, eternally? Surely (for my part, lomewhar to ſay herein) I have nor 
learned to make-{o brutiſh, and ſo wicked 4 Bargain, Should T, for my xx, or xxy years 
Scudy : for two or three thouſand Marks ſpending : ſeyen' or eight thouſarid Miles going 
and crayclling, onely for good learning ſake : Arid that, inall manner of weathers : in a 


| 


manner of wayes and paſſages : both carly and late: in danger of yiolence by man: in 
danger of deſtruRion by wilde beaſts : in hunger 7 and thirlt : 1n perillous hears by day, 
with toil on foot: in dangerous damps of cold, by night, almoſt bereaying life : (as God 
'knowerth) ; with&pdgings, oft times, to {mall cale: and ſometime to leffe ſectirity, And 
for much more- (than all chis) done and ſuffered , for Learning and atteining of Wif-| 
dome : Should I (1 pray you) forall chis, no otherwiſe, nor more warily : or (by Gods; 
mercifulneſſe) no more luckily, have fiſhed, with fo large, and coltly, a Net, fo long time 
in drawing and that with the help and advice of Lady Philolophy, aud Queen Theology) : 
but at lengrh, to have catched, and drawn up, * a Frog > Nayy'a Devil > Forz{o, doth the 
Common peeviſh Pratler Imagine and Jangle : And, ſo, doth the Maliciousſcorner, ſc- 
cretly, and bravely and boldly tace down, behinde my back, Ah, what a miiferable thing 


things aboye! their Capacity 2. What a Lands whar aPeople : whac Manners: what 
Times are theſe ? Are they become Devils, themlelyes;; and /by falle - wicnpſle | beaxitit} 
againſt their Nezghbour, would they allo, become Murderexs ? Doth God, fo long givt 
\them reſpite, ts reclaim themſclyes in, fromhis horrible flandering of the-guilcleſſe-:, cons: 
trary to their own Conſciences : and yer will they not ceaſe } Doththe Innocent, forbear 
the calling of them, Juridically to an{wer him, according to the rigour of the Laws :- and, 
will chey deſpiſe his Charitable patience ? As they, againlt him , by name , ido-fotye, || 
fable, rage, and raiſe {lander, by Word and Print: Will they proyoke him by ward ana 
Print, likewiſe, to Note their Names to the World : with their particular devices, fables, 
bealtly Imaginations, and unchriltian-like flanders.> Well : Well, O (you ſuch) my uns 
kinde Countreymen ! O unnatural Countreymen ! O unthankful Countreymen ! © Brain-|, 
lick, Raſh, Spireful and Diſdainful Countreymen. Why:oppreſſe you methus violently, 


* A Proveth; 


Fair fiſht and 


wich your {landering of me : Contrary to-Verity z and cqntraxy. to your own Conſciets 
ces? And1,to this hour, neither by word, deed, or thought, haye been, any way, hurtful, 


_ 


(c) 2 damageab 


is this kinde of Men > How great 1s the blindnefſe and boldneſfe,” of che Mulcitude, 1n caught a Frog, | 


th. AM a” __ 
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damageable, or injurious to you or yours? Have I, ſo long, ſo dearly, (o far, fo caretully 
Fg painfully, {o malls Cos ve cravelled for the learning of \ iſdomg, and attein= 


began ? Worſe than a Mad man ? A dangerous Member in the Common-wealth : and no 
{ Meniberofthe Church of Chrift > Call you thisto be Learned > Call you this,to be a Phi- 
loſopher? and a lover of Wiſdome ? To forfake the ſtraight heavenly way : and to wal- 
low in broad way of damnation? To forſake the light of heavenly Wiſdome : and to lurk 
in the dungeon of the Prince of darkneſſe ? To forlake the Verity of God, and his Crea- 
{ ures, and to fawn upon the impudent, craftie, obſtinate Liar, and continual diſgracer of 

Gods Veritie, to the uctermoſt of his power ? To forſake the Liſe and Blifle Eternal ; 
and to cleaye unto the Author of Death everlatting ? that murderous Tyrant, molt gree- 


{ dily awaiting the Prey of Mans foul? Well: I chankfgod,and our Lord Jeſus Chritt, for 
| the comfort, which I bh 


ye by the Examples of other men, before my time : To whom, nei- 
therin godlineſſe of life, nor in perfetion of learning, I am worthy to be compared : ane 
yetthey ſuſteined the verie like injuries that I do: or rather greater. Patient Socrates his 
eApolegie will teltific : eApulcine his Apologies, will. declare the brutiſhneſſe of the 
Multitude : Joannes Picus,Earl of Miraxdula,his Apologie will teach you,of the raging 
flander of the malicious Ignorant againſt him. Joawnes Trithemins his Fw, 5 will ſpect- 
fie,how he had occafion to make publike Proteſtation:as wel by reaſon of the Rude Simple: 
asalſo in reſpeR of ſuch, as were counted to be of che wiſelt ſort of men, © Many could I 
« recite : But I defer the preciſe and determined handling of this matrer : being loth ro de- 
«© re& the Folly and Malice of my Native Countreymen, * Who, fo hardly, can diſgeſt 
&« or like any extraordinarie courſe of Philoſophical ſtudies : nor falling wichin the Com- 
« paſſe of their Capacitie ; or where they are not made privie of thetrue and ſecret cauſe, 
& of ſuch wonderful Philoſophical Feats. Theſe men, are of four ſorts, chiefly. The firkt, I 
may name, Faiz pratling bu e-bodies, The ſecond, Fend Friends, The third, [mperfeit ty 
Zealows : and the fourth, Malicious Igwwrant, To cach of theſe (briefly, and in cha- 
ritic) I will fay a word or two, and ſo return to my Preface. Fain pracling bufie-bodies, 
uſe your idle aflemblies, and conferences, otherwite, than 1n talk of matter, either above 
our capacities, for hardneſſe : or contrarie to your conſciences in veritic, Fond Friends, 
ye off, ſo rocommend your unacquainced friend upon blind afteRion, As, becauſe he: 


doer, in ſuch matrer and manner, as you term {onjuring. Woeening thereby, you adyance 
his fame : and that you make other men, great mary:ls of your hap, to have ſuch a learned 
friend. Ceaſe toaſcribe Impiertie, where you pretend: Amitie, For, if your tongues were 
true, then were that your friend Knerac, od, to God and his Sovereign, Such Friends 
and Foxdlings, I ſhake off, and renounce you : Shake you off, your Fllly ImperfeAly 
| Sealous, to you,do I fay : that (perhaps) well, do you mean : bur far you mifſe the Mark: 

If a Lamb you will kill, to feed the flock with his bloud. Sheep, with Lambs bloud, haye 
no na ſuſtenance ; No more, is Chriſts flock, with horrible flanders, duly edificd, 
Nor your fair pretenſe, by ſuch raſh ragged Rherorique, any whit, wel graced, Bur ſuch, 
as ſo uſe me, will finde a fonl crack in heir credit, Speak that you know : And know, as 
you ought: Know noty but Hear-fay, when life lieth in danger, Search to the quick, and 
ler charity be your guide. Malicious Ignorant, what ſhall I ſay to thee? Prohibe lin- 
gnam tnan a male, A Derrattione pareitnr lingue. Caule thy tongue to refrain 
from evil. Refrain your tongue from ſlander. Though your rongues be 

Serpent-like, and Adders po1ton lie in your lips: yetrake heed, and think, be- 
times, with your ſelf, Fir lingwoſus non ftabilietur in terra. Virum violemtum venabitur 


aus, I require you my aſſured friends and Countreymen (you Mathematicians, Me- 
chanicians, and Philoſophers, charitable and diſcreet) rodeal in my behalf, with the light 
and untrue tongued, my enyious Adyerſariegor Fond friends. And farther, I would with, 
that at leaſure, you would conſider, how Baſlins lagnus layerh Moſes and Daziel be- 
fore the eyes of thoſe, which count all ſuch Rudies Philotophical on mine hath been) ro be 
ungodly or unprofitable, Weigh well Saint Stephen his wine 


by Moſes omni Sapientia Egypriorum ©: & erat petens in verbis & oprribus ſuis, 


— 


—. —_——— 
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| 


ing of Vertue : And in the end (in your judgement) am] become, worſe;-chan when [] 


| 


knowerh more, than the common Student : that, therefore he muſt needs be $kilful, and a 


malum, donec precipietsr, For, ſure 1 am, Quia faciet Dominus Judicinm afflifi, & 
| 


cof Moſes, Ernditms 
Moſes | 


———— — 
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: worthy concluſions all the Arts 
ro 
to the 
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betas of power both in'his wozds and wozks. You ſee thus Philoſophical 
bs. Wiſlome which As had, to be nothing miſliked of the Holy Ghoſt, Yet 
P /inins hath recorded Moſes to be a wicked A And that (of force) muſt be, e- 
| ther for this Philoſophical wiſdome, learned, before his calling to the leading of the Chil- 
' dren of Iſrael: or forthoſe his wonders wrought before King Pharaoh, after he had the 
;conduRting of the 7ſraebtes, As concerning the firſt, you perceive, how Saint Stephen, at 
his Marryrdome (being full of the Holy Ghoſt) in is Recapitulation of the Old Tefta- 
ment, hath made mention of Aoſes Philoſophy : with e7 liking of it : And Baſilins 
Magure, alſo ayorcheth it, to have been co Moſes profitable (and therefore I ſay, to the 
Church of God neceſfarie,) Bur asconcerning Moſes wonders done before King Pha- 
raoh : God himlclffaid : Vide «+ onniaoftents, que poſui in manu tua, faciar coram Pha- 
r40ne, Dee that thou do all thoſe wonders befoze Pharaob, which I have 
put in band. Thus, you evidently perceive, how raſhly, Plinixs hath (landered 
Maſes, of vain fraudulent Afagich,, ſaying: Ef & alia Magices Faitin, a Moſe, Janenc, 
& Jorape, Fndeis pendens : [ed Sites W110 16708 oof Fes eng Let all! 

chi, therefore, who, in Judgement and Skill of Philoſophiezare far inferiour co-Plinytake! 

od heed, leſt they oyer-ſhoor themſelves raſhly, in _ of Philoſophers ſtrange alts :' 
andthe means how they are done, Bur much more ought they co beware of forging, devi- 
ing, and imagining monſtrous feats, and wonderſul works, when and where no ſuch were! 
done: no, net any ſpark or likelihood, of ſuch, as they, without all ſhame, do report.: 
And (to conclude) molt of all, ler them be aſhamed of Man, and afraid of the dreadful and 
jult Judge : both tooliſhly or malicioully to deviſe : and then divelliſhly to father their 
new fond Monltcrs on me : Innocent in hand and heart: for treſpalligg cirher againft the 
law of God or man, in any my Scudies, or Exerciſes, Philoſophical, or Mathemarical : 
As in due time, I hope, will be more manifeſt, 


Ow endI, with ARCHEMASTRIE. Which name, is not ſo new, as this 
{ Art.is rare, For another Art, under this, a degree (for skilland power) hath been 
endued with this Engliſh name before, And yetthis may ſerye for our aol Theron 

at chis preſent. This art, teacheth to wy aitual experience, ſenſible, 
thematical purpoled, and Act 
inthe terms 3f the lame 9cts, and allo by his proper Br 

ope, e 4 » t 

and in peculiar terms, pzoceedeth, nn 4ob bobe Ann ha 
perfozmance of ences, whichof no petticular 
Art, are able (Fozmally) to be challenged, _!f you remeber, how we conti- 
dered aArchitettsre, in reſpe& of all common handworks : ſome light may you have, 
thereby, to underſtand the Sovereigntie and properrie of this Science, Science I may call 
it, rather , than an Art: for the excellencie and Maſterſhip it hath , over ſo many, 
and fo mightie Arts and Sciences. And becauſe it proceedeth by Experiences, and | 
ſcarcheth forth the cauſes of Concluſions, by Experiences : and alfo putcerh che Concluli- 
ons themſelyes , in Experience, it is named of ſome Scientia Experimentalis. The 
Experimental Science, N#co/am Caſanw termeth it ſo, in his Experineents St4+ 
tical, and another Philoſopher of this Land Native (the lower of whoſe worthy fame can | 
neyer die nor wither) did write thereof largely, atthe requeſt of Clement the Sixth, The | 


pleatly to the utmoſt power of Nature and Art.. This Art certjfieth by Experiences com- 
Pleat and abſolute : and other Arts, with their: arguments and demonttrations, perſwade 2 
and in words prove very well their Concluſions. * But words and arguments, are noſenft- 
ble certifying : nor the full and final fruit of Sciences praRticable, And though ſore Arts, 
have in them Experiences, yet they are not complear, and broughtco the urrermaſt, they! 


ſputeth and makerh goodly ſhew of reaſon: And the Altronomer, and the Optical Me- 
chanician pur ſome things in Experience : but neither, all, that they may? nor yet lufhici-| 


— 


Lib, Z0. f, 19, 


Art carrieth with it, a wonderful credit : by reaſon, it cerrifierhy ſenhibly, fully, and come | 


may be Rretched unto, and applied ſenſibly. As for example : the natural Philoſophergi- | 
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ently, and to the urmoſt, thoſe, which they dos There, then, the Arch-mafter, lepperh, 


ing 
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L , 
| | 1, and leadeth forth.on, the Experiences, by order of his doQrine , Experimental, to the 
| this Deſcription of Archimyfry was Experimentally verified, I baye read and heard: and 


| of; ſo maryellous, and of fuch importarice, Well: as you will. I haye forewarned you, 1 
:|(in this world) as yet known, 1s another (as it were) OPTICAL Science: whereof, 


[the name ſhall berold(God willing) when I ſhall haye ſome, (more juſt) occafioh, thereof, 


{in my long experience 2: and tryed fincerity) for the declaring and reporting ſomewhat, of 


yertuouſly to occapier the ſharpneſſe of their wits : where elſe (perchance) otherwiſe, they 


chief and final power of Natural and Mathernatical Arts. . Of two or three men, in whom 


| good record, is of their ſuch perfe@ion, So that this Art is no fantaſtical imagination 2 as | 
| ſome Sophilter, might, Cum ſits Inſolubilibus, make a flouriſh t and dazle your imagina- 
tion : and daſh your honeft deſire and courage, from believing theſe things, ſo unheard 


have done the part of a friend : I haye diſcharged my Dutic roward God : for my ſmall 
Talent, at his molt merciful hands reecived. To this Science, doth the Science eAlniran- 
gear, great Service. Mufe nothing of this name, I change not the agmz, ſo uſed, and in 
Print , publiſhed by others : being a name proper to the Science, . Under this., commeth 
eArs Simtrillia, by Artephiua, briefly written, Bucthe chief Science, ofthe Archimytty, 


co diſcourſe, ++ 
Here I muſt end, thus abruptly (Gentle friend , and unfeigned lover of honeſt and ne- 


ceſlary verities,) For, they, how have (for your ſake, and yertues caxſe) requeſted me,(an 
old foreworn Mathematician) to take pen in hand : (through the confidence they repoſed 


the fruit and commodity, by che Arts Yathematical to be atteined unto ;} 
even they , ſore againſt their wils are forced, for ſundry cauſes, to fatisfie che workmans 
cequeſt, 1n ending forthwith: He, ſo feareth this, ſonew an attempt, and fo coftly : and 
” _ ſo flenderly (hitherto) among the Comman' Sort of Studears , confideted or 
elteemed, 

And where I was willed ſome what to alledge, why, in our vulgar ſpeech , this part of 
the principal Science of Geometry, called Exclids Geometrieal Elements , is publiſhed, to 
—_ : being ualatined people , and nor Uniyerſitie Scholers: Verily, Ithink it 
needleſſe. 

For , the Honour, and Eſtimation of the UJhiverſities and G2aduates , is, 
hereby nothing diminifhed, Seeing, from, and by chexr Nurſe Children, you receive all this| 
Benefit, how great ſocyer it be, LIM | 
Neitherare cheir ſtudies any whit hindred, No more than the Italian V #iverſities, as 
Academia Bononienſis , Ferrarienſfis , Florentina, Mcdiolaxenſis, Patavina, Þ apienſec, 
Perufina, Piſana, Romans, Senenſir or any one ofthem find themſelyes, any dedl'difſ- 
graced , ortheir Studies any thing hindred; by Frater Eucas de Burgo , or by Nicolaus | 
Tartalea , who in vulgar Italian language, haye publiſhed, not onely Ewclids Geomeryy ,| 
bur of Archimedes ſomewhat: and in Arithmerick , and Practical Geomerry , very large 
Volumes, all in their yuigar ſpeech, Nor in Germany , have the famous-Univerſities, any} 
thing been diſcontent with Alberts Darerns, his Geometrical Inſtiturions in Dutch: or 
with Guilielmus Xylander his learned tranſlation of the firſt fix books of Ewclide,ourt of the 
Greek, into the High Dutch. Nor with Gualterws H, Riffs, his Geometrical Volume :f 
very diligently tranſlated into the High Dutch tongue, and publiſhed. Nor yet the T45- 
ver ſities of Spain or Portugal, think their reputation to be decayed: or fuppole any their 
ltudies to be hindred by the Excellent P. Nonnins , his Mathematical works, in yulgar 
ſpeech by him put forth. Haye you nor, likewiſe in the French tongue, che whole Mathe- 
marical Quadrivie? and yet neither Pars, Orleans, of any of the other Univerſities of | 
Fraxceat any time , with the Tranſlators, or Publiſhers offended : or any mans RRudie | 


_ hin dred? | 
ſurely , the common and vulgar ſcholer (much more the Grammarian) before his 
comming tothe Vniverfity, fhall (or may) be , now (according to Plato his Counſel) 
ſufficiendy inftrufed in Arithwerick and Geometry , tor the bercer and eafier learning of 
all manner of Phileſepby Academical or. Peripatetical, 'And by chat Tmicans, go | more 
cheerfully , more skilfully , and ſpeedily forward in his fudies, there co be learned, And | 
ſo, inlefle time, profic more, than (otherwiſe) he ſhould or could do, y 
Alſo many good and pregnant Exgliſh wits, of young Genilem*n,8: of other, who ftiever 
intend to meddle with che profound ſearch arid udic of Philoſophie (in the Univer feties 
to be learned) may nevertheleſſe , now, with more caſe and liberty ; haye'good occafion , 


—— 
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[would in found exerciſes, ſpent (or rather loſe) their time: neither ſerving God : nor fur- 
thering the weal, common or private, | 

And great Comfort, with good hope,may the Vniver ities have,by reaſon of this Engliſh 
Geometrie and-Bathematical.Paek y (hereafter )ſhall be the more 
regarded , eſteemed , and reſorted une, *For\ (ballbe known agd reported, that of 
the LMarbematical Stiences onely', ſuch greark oditics are enſying (as I have ſpeci- 
fied: ) and thatin deed, ſome of you unlacined flugencs, can be, good-wirneſſe, of ſuch rare 
fruit by you enjoyed (thereby: )as<icher , befote, this; was notheard-of : or clſc not (o 


| * to win tathe perfection of all Philoſaphy $ Day in the Univerbitigs be had + being the 
|< Store-houſe aid Treaſury ofall Sciences.andall-Anzy-neceiſary- for the beſt and moft 
« noble State of Common-wealths, 

| Beſides this , how many a common Arrtificer, is there in theſe Realms of Exg/lexd and 


perience,already had,will be able{by theſe good helps and informations) to find outand de- 
viſe, new Works, ſtrange Engines, and Inſtruments: for ſundry purpoſes in the Common- 


, - : R X - . 
wgalch? or tor privatg pleaſure?and for the beger gzazgigining fdeſtce? Eppihtoſ 

(therefore): f Soft mine own ſhadow; For 0 than wa car, W1It open his mou 

againſt this encerprize,No man(l ſay ):vho ether hath charity roward hisbrot _ would 


be glad. of bis-furchierance in ve.ruou HSI ELLLL a ARULL) JAY <dgq 3<4\(p che 


bertering of the common face ofthis Realm, er any , that make accompt, whatthe 


/þ men jn their Engliſh tongue. « Bur, unto God our Creator ,\krus all be 
cr , in his 
and Yea- 
[© ſure. So, to us, ofhis great mercy , he hath revealed means ,,whereby co artein the 
« {ufficient and neceſſary, knowledpe- of the jippeſpjd his zee fplincipal Inſtruments : 
<« Which means, 1 have abundantly proved unto you, to be the Sciences and aArts 1a- 


Arts, ro Exg 


—” 


tully credited ; © Well, may all mzn conjeQure thai far grearcraid andbercer furnicure, | 


Treland,chat dealeth with Numbers,Rule,and Compaſle: Who,with their own $kill and ex- | 


; wiler ſort of men (Sgge and Srayed) do think of them. Tongng (therefore) will 1 make | 
any Apeleyooyorp yercuous a dowry : and for eqmmpgdiſg, or riibg Oxy, profitable | 
Z 


— 


<« thematical, : 
' Andthough Ihaye been pinched wich Rraightneſſe of time : that , no way T could fo 


| ir hath toyl:d and laboured through, to bring you this good News , and Comtortable proof 


\pen down the martrer (in my mind) as I determined: hoping of convenient leaſure : Yer, 
:xf vertuous zeal , and honelt intent, provoke and bring you to the reading of this Compen« 
idious Treariſe, I doe not doubt, bur as the verity thereof (according to our purpoſe) wall be 
evidencunto you : So the pith and force thereof, will perſwade you : and the wonderful 

ruit thereof: highly pleaſure you. And that you may the eahier perceive and berter re- 


-mber, the principal points, whereot my Pretace treateth, I will give you the G20ynd= 
lat of my whole diſcourſe, ima Table anncxed + fremche fir rejrhe laſt, forewhar Me- 
hodically contrived. ” ; Fay a, HIS 
If halte, hath cauſed my poor pen » any where to fumble : You-wiHl (T amſure) in part 
of recompence, (for my earneſt and fincere good will to pleaſare you) conſider the rockiſh 
huge mountains, and the perilous undeaten ways, which (both night and day,for the while ) 


pt Vertues fruit« 


| So Icommit you unto Gods merciful direion, for the reſt : heartily beſeeching him to 


_ your Studies , and honeſt Intents: to his Glory , and the Commodity ot our 
ountry, eAmen, 


. 
* 


IWritten at my poor Houſe, 
At Mortlake 


Anno 1 370 F ebr. 9. 
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[Here followeth the GR OUND-PLAT 
= of the Mathematical Preface of Maſter 
i: Joun DEE. By whicha brief view 


— 
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of what hath been before at 
| large delivered doth 


appear. 
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THE. ARGUMENT. 


His Firſt Book comprehends the pro- 
| perties of the firſt and chicfeſt of 
right lined figures, viz. of Triengles 
and Parallelograms, as touching the 
equaliry,or incquality of their Area, 
and of their ſidesand angler; where- 
in firſt is declared the original and 
properties of Triangles compared 
amovg theinſelves: Then intermixs 


ing the properties of parallels, the nature of Parallelograms 
and the afﬀfe&ions thar are in them are demonſtrated ; after 
| which is ſhewn'the relation of Triangles and Parallelograms, 
and after what manner a Parallelogram niay be made equal 
toa Triangle; Laſtly, it is demonſtrated that in a right 
angled Triangle,the Square that is made of the fide ſubteng- 
' ing the right angle, is equal tor he Squares that are made of 
the ſides comprehending the right angle. And that all theſe 
things may the berter be accompliſhed, here is alſo taught the 
divilion of a right lined angle;& of a right line into two equal 


O 


parts, the conſtruction of a perpendicular line;and after what 
manner a_right ligzed angle may be made equal to a right 


lined angle, and other things of the like nature: 


DE | 


THE FIRST ELEMENT Lib. x; 


er ri ea 


——— —_——— 


DEFINITIONS. 
1 4A point 1s that which bath no part. As A 


by Greek it is read onw oy » that is to ſay, a Signs For ſeeing that ir is 
void of all Magnitude , that whichis externally made, is the figne of 
that which is conceived in the Minde ; and it is (in a manner) the ſatne as 
a Unite in Number , an Inſtantin Time, and a Sound in Muſick, 


2 A Linets a Lengthmutbout breadth. As A—B. 


—_— is no ſuch Line in any material thing , but as the point, ſo the 
line which we draw, is the fign of that which we conceive in Mind : 


| For if the point which we conceive be moved , -and leaverth an ny 


tract, that ſhall bea line , long by reaſon of the motion , bur not broad, 


becauſe the point from whence it proceedeth'is void of all extention. 


3 The Extreams or Ends of a Line are points. 


= is, the beginning and end of a Length, as it is a Length, is a point : 
becauſe a Mathematician doth not conſider Magnitude , but as it is 
finite : Therefore when Eaclide ſpeakes of an infinite line, he underſtanderh 
an indeterminate line, or alineof any Magnitude. 


a —z 4 ARight Line is thatwbich heth 


—R equally between 4ts points. 
c D R whoſe extreams doth ſhadow all the 


= a os of all choſe which have the ſame exereams, 

as Archimedes will have it :. For ſeeing that a 
line is conceived to be made by the flux of a point ,\if it flowetH equally 
berween its points , or by the ſhorteſt Space, it is called T'tightline, as 
AB, Ifa point be carryed with an uniform motion and diſtance from a 
certain point; it is called a circular line as C D ; If it moves unevenly, in 
| ſome place lower , and in others higher, and the extreams do not ſhadow 
all the middle parts, it is.called a mixt line, as E F: From hence Arftotle 
ſaith ingeniouſly 7b, 1. de Celo , that according to this threefold di- 
ſtin&ion of a line , there can be only three motions, two ſimple, the right 
and circular , and the third mixt of both. 


Hot : 'n © ASuperficies is that which hath 
| | only length and breagth. 


A $ aline the firſt Species of contitued 

quantity, is n—_ by the flux of a 
| point, lo a Superficies,the lecond Species 
D CG 1s conceived tobe produced by the flux of 
a line tranſverſly , or {ide-wayes , as ifthe 
le A D be ſuppoſed tro move {ide-wayes toBC, it ſhalll producerhe 


© — 


Superficies A b C D, which may be divided in length as a line, and like- 
wile 
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middle parts, asfairh Plats: or the leaſt 


— 
— 


A —— 


F5- 


—_—— 


- 
_ 
- 


- 
+ —_— 


| Libs; n. 


OD  — 


OF EUCLIDE. © 


—  — — 


| Wa 


_— 


lines, 
A 


F 


Angle; 


— 


| wife in breadth, Conceive aſhadow, faith Pro:ls, and thou ſhalt conceive | 
a Superficics long and broad , yer having no manner at ch{tk 


G "The Extreamsor Ends of a Superficies are lines. 
T His Definition is only to be underſtood of a plain or a mixt Superficies; 
,& and notof.a circular for theextream thereof is only a line z and nor 


7 A Pla Superfictes is that which tyeth equally between bis les. 


( 1X ] HarThave ſaid of a Tight line , the ſanie is to be, underſtood of a 
. Y Y Plain Superficies, a 


6 n G 1.6 1 2s the ans 


is an Inchndtion of the one to the other. .From whence itfollowerh, Eidt, 
that thoſe two lines ought not ſoto touch, that they tm jc 
direc line the one toche other, that is ; To as they make one tigtit line, | 
but the one ought ro incline to the other: Secondly, it followerh that che 
quantity of ah angle conſiſts 1n a of the | 
= om in the length of the lines : Thirdly , i followerh ;thexir is nor ne- | 
'teſfary that the rwo lines being produced , ſThobtld 1 
after the contadt-, as Pelletarmms would have it , for 
right lined angles., bur it ſuſhcerh that they touch one another , and be in- 
Elined ro one another. Laſtly 3-if the angle be ina Plain kT, itis 
called a Plain angle. Andin every figure alchough we call every an 
by three letters , yer the middlemoſt 15 alwayes to .be underſtood for e 


9 And hen the lines which contem the angle are right lines; 


it 1s called a right lmed angle; 


Nd if both of them be curved%as DEF, it is #ctfve lined angle, 
and it one be curved, and theother right as G HI, it isa mixt angle; 


»' 8 A Plan angle BAC, ts an 


GF28 


= CD -#D 
H -. | 


neſle; 


mnclnation or bong of tio | 

. Ines A BandAC maPlan , 
F the one to the other ; the one 
touching tbeotber z and not ly- 

ng ſtreight farth .at length. = 

ard cx- 


plained , the Material are two lines 
which touch one another : The Formal 


j dint 


z of che lines, 


ater or leſſer 1pcli 


{e& one another | 
Ie-15 only rtne in | 


10 When aright line as AByſtand:| - 
ng upon a 11ght lint as.&D; | 
maketh the angles on either ſide, 
ABCand ABD equal , then | 

A 2 etther 
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| 
| 


A ether of thoſe angles 15 a right 
angle , and the right tine AB; 
that ſtandeth erefted , 1s called a 
_ perpendicular tne to that upon 
OO. which it tandeth C D. 


Hen either angle is ſaid tobe equal, when the right line A B inclineth 
Y ave more to C then to D. 
Thar which the Greeks call y 23:79 is rendred in Latine Per pendicularie, 


/ bur che Mathicmaricians do more frequently uſe the Greek word then the 


Latine, chiefly in the Opticks , where there is nothing more uſed by 
'them then 23s x4%ro alſoin Latine they render it ad Cathetum. 


F. 11 AxOptuſeangleasCB A, 15 
that wbub 1s preater than a 
r1ght angle EB C. 


4 PEcaulc the right line A B, doth more 
YN recline from the baſe lineC D , then 


ALLTEL ELEEEETI 


the perpendicular E'B, 


12 An Acute angle ,,04. ABD, is that whub u leſſer than a 
night angle BBD... 


13 A Termis that hub 15 the extream of any thmg. 
| EUcharea point, aline ,-a ſupetficies z that is to ſay, apoint isthe Term 
Df a linea line of a ſuperficies, and a ſuperficies of a Body, 


14 A Figure 1s that which 4s comprebended by one Term, 
or may. | 


| T is ſaid by one Term , becauſe one Term comprehendeth a Circle and 
an Ellipfis , that is ro ſay, a Circular, of an Elliptical line : but there are 
alwayes more Terns required to comptehend right lined figures, 
Moreover it is to be obſerved, the Ternis ought ro encompaſle and com- 
rehend the quantity which is called a Figute , and nor only terminate ir. 
From whence it followeth, firſt, thar a line properly is no Figure, ſeeing 
that points do not encompaſle a line , bat «nly rerminare it : It followeth, 
ſecordly,thar there, can beno figure of an infinite Superficies, or an infi- 
nite body , if any ſuch may be ziven ; firſt becauſe every figure ought ro 


| encottipaſſe and comprehend che ching figured : Secondly, becauſe it is en- 
| cofnpaſſed with Terms, but a Term is the extream of a thing, And how 


'cah thatwhich hath anend anJ extreams be infinite 2 


if A 
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| | 
Ne tf Atireh is a plam figure, com- 
1S 65  ob * — prebended ty one. tine A BC, 
which 1s.calld @ Circumference: 
unto which all 110br hnes dramn 
. from one point within the figare, 
| as D A, D B, D C,, and falling 
iT C upon the Cir cumferenie theredf , 
are equal :he one t1-the other. 


16 And that pornt 1s called the center of the Cirite. 


Yr hath the ſame in his firſt Book of $ph:777ts, (concetriing a 
Sphere) Dcfinicion che firit, and ſecond , bur in the fitth Definition he 
thus deſctiberh a Pole; | ES | 

The Pole of a Circle in a Sphere; is 4 poinit in eh Superficies, of whe 
Sphere ; from whence all right lines drawn tothe Circumference of the 
Circle are equal the one to the other. 


tween the Centct,an the Pole of a Citcle'on the Sphete, becauſe the 
Center is conceived to be within the figure : Bur ehe Pole is ig the Super- 


| ficies of the Sphere. | 
17 The Dranttir of a Circle is a 
certain right line, as & B,drawn 
A B Ay thecenter D, audbetug termt- 
nated by the carcunifertuee on ei 
tber {ads ; as A aud B, divaces 


the circle inta two equal parts. 


is, that although rhere may be mfinite tight lines drawn in a Circle not 


| Center and tetminared in the Circnmference , are called DNiameters, 
| becauſe the Diamerer only can meaſure the Cirele: feeing rhar they only 
be all equal the one rothe other , and of a dererminare lengch ; bue the 
| othcrs are alwaycs unequal and uncertain : For Ptolomie ſaith in his Ana- 
| 4 lenoma that the meaſure of any thing ought tobe certain, and determinate , 
; not indefinite z W hcretote lernor beginners wonder if it be put in the Fe- 
| thinine Gender by che Mathematicians , For Diameter is che fame as the 
| dufctient line , of a line dividin2 inco rwo equal parts, 
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Etc you thall obſerve three chings ; firſt, thatall the Diametets of the | 
| Ham Circle are equal to one another , ſeeing rhar their halves are |} 
| equalby the 15<h, Defim-ion , the ſecond which followeth from! the fiſt | 


paſſing by the Center , yer only thoſe rizht lines which are drawn by the | 
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parts , which Thales doth thus demonſtrate in Proclus , Conceive in mind 
the portion of a Semicircle, ſo to be firred to another portion , ſo as he 
Diameter may be the Bale of both of them : If the Circumference of one 
do altogether agree to the Circumference of the other , it is manifeſt thar 
thoſe-rwo portions made by the Diameter are equal the one to the other ; 
ſeeing that neither of rhem doth exceed the other : But if one Circumte- 
rence do not agree with the other , bur falleth eicher without or within 
it, or partly without, and partly within , then the right lines drawn 
from. the Center to the Circumterence ſhall be equal , and nor equal, 
which is ablurd. | 


IS ASemiarck 1s a figure wbuhb 
zs conteined by the Diameter A B, 
and by that me AD B. abu 1s 


taken away from the circumference 
of the circle. 


19 Right lined Figures, are tboſe bub are contrined 
under right Imes. 

' Fter the Definition of the Circle , Eucl:de ending to givethe De- 

ſcription of divers figures, teacherh firſt of all what figures are called 


Right lined Figures, for of thoſe he principally treats in the following, 


Books. 
Therefore all plain figures encloſed on all fides by right lines , are called 


Right lined Figures ; from whence it is manifeſt that the plain figures envi- 


D 


A——B 


roned by Curve lines, are called Curvilined : but thoſe which are compre- | 


hended partly by Right lines, and partly by Curvelines, are called Mixt : 
Now divers kinds of Figures are here deſcribed by Exclide. 


20 Trilateral, vr tbree fuded figures , are thoſe which 
are contemed under three right tines. 


-aS are environed by three right lines, he thews us cleerly how a Tri- 
angle ought to be defined : For ſeeing that in Right lined figures there are 
a5 many angles as there are ſides , or of right lines of wb 1p are con- 
ſtitured , the Triangle ſhall be a frgure conteined under three right lines, 
whole Species ſhall be hereafter declared, 


21 Quadrilateral , or four ſided figures, are thoſe 
which are contemed under four right lines. 


[N like manner , the Quadrangle, or Quadrilateral figure, is a figure 
conteined of four right lines , whoſe divers Species and Kinds, ſhallbe 
hereafrer declared. | 


Of oh 
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Thethird is that the Diameter doth divide the Circle into two equal M. . - 


Hen Ewcl;de here ſaith , that Right lined Trilateral figures are ſuch | 


22 Mul- | 
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22 Multilateral , 'vr many ſided flpures 5.@re theſe which 
are conteined under more - four right; bues. <, 


r—_ as the Species or Kinds of Right lined figures are innumera- 
ble, by reaſon of the infinite” progreſſion of numbers: For three right 
lines environing a figure , do conſtitute the firſt Kind , under which are 
conteined all Triatigles, four __ lines conſtirute the ſecond Kind , which 
compriſeth all qua —_— or uacrilorery wt grcd 1 five right lines com- 
pound the thi , and fix: ſo ad imfinutum ; Therefore 
ſceing that right res figures catinor be infinitely defined , Euilde callerh 
all orher right lined figures , comprehended by more than four righe lines, 
by this General Name [ Multilateral] contenting himſelf wich che Deno- 
mination of the Trilateral and Quadrilateral, it may be for this reaſon, 
becaulc he treaterh principally of thoſe in his Books , and by the knowledg 
of rhole the Definition of the reſt may be eaſily unlerſtood. 


23 Now of Trilateral or three fided fioures , that wbich 
On three equal fides is called an Equilateral Trian- 


—— 


gle; 48. ABC. 
Equilateral.  Ifolceles. 
| A | 0 


Scalenum. 


PS— o-. 
But that mbiuh bath only two \ fs equal , 4 called an an 
Ioſceles Triangke ; SCAK... 152d 


25 And that whuh bath the three is a; 7 calld 


a Scalenum , as BA C. 


Y theſe.chree Definitions he expoſerh rhe three a or Kinds of 
Triangles; the firſt and moſt fin ple of which is the E quilateral T righ> 
eley of Triangleef three £qua lides. ,. the ſecond is the Ihe Trian- 
gle, which hath'onely two fides equal, and The third is the Scalenum, 


which hath allah thee {ides: hneq =." 5 the Equilatergl\Triangles arc al- | 


wayes uniform, foraſmuch as thei angles are alwayes equal: Bur the 


Ifofceles and Scalene Triangles are diverſifiedininfinite manners. | 


26 More! | 
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26 Moretter ; of three ſued, or Trilateral froures, the | 
Orthogonal , er Re#anged Triaugh , is that which 
bathone right angle, 44.B AC. 

By _ Oxigon. 

Orcthogon. Ana; : Manger 

5 ; p 


A i 


| 


ne o 
27 The Ambligonium , or obtuſe angled Triangle , is | 


that which bath one angh obtuſe , as ABC. -':- 


28 And the Oxigonium , er acute azgled Triangle ts 
that wbich bath all the angles acute ; as BCA. 


F* CLI DE expoſeth Triangles in conſidering them; firſt, according to 
their ſides ; and hedorh it now according to the conſideration of rheir 
angles , and foraſmuch as there arc onely three varieties of Right lined 
angles, as we have declared , alſo there are rhree Kinds of Triangles, to 
wit, theReRangle, whichis that which hath one angle a right angle , 
which may be cicher Scalene, or Ifoſceles : The Ambligon Triangle may 
| bealſoinlike manner, either Ioſceles or Scalene , (bur nor <quilateral;) 
burevery Oxigonium , or acute angled Triangle » may be eicher Equila: |. 
teral:, 'Ifoſccles , or Scalene:, ' AW. ALT AIG k.C 
| 


C Here itistobenoted , that in every. Triangle';' wo 6f the lines being 
raken for rwo ſides , the third remaining {ide is uſually called by che. 
 Mathematicians the [Baſe] of the Triangle , whether ir be rhe loweſt 
fide of the Triangle or nor, in ſuch ſort, as each of the lines which 
encloſcch the Triangle , may berakenJor the Baſe: 1 
29, But of Quadrilateral , or four  fided figures, 
- the Squareis that which is equilattral., and right angled, 
that 15 to ſay , wbub bath the- four ſides equal , and the 
angles right. 2k. al 
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p A Fcer the Trilateral and three ded 


figures he expolſech the Quadrila- 
teral and four fided figures , ſpeaking 
only of five ſorts , of which the firit 
four are Regular , bur the fifth and laſt 
Irregular : Therefore the firſt figure is 
called a Square, of which all the ſides 
are equal toone another , and all the 
angles right angles , as is the Figure 
ABCD, and therefore the Quadran- 
gle which is equilateral , and not right 
angled, or contrarily re&angled , and 


not equilatetal , ſhall nor be called a Square. 


30 An Oblong , »r Ling Square isa figure refangled, 


bat not equilateral. 


B 


D 


C 


T= ſecond Quadrilateral Figure is 
called by the Grecks er4&4yaes » that 
is to ſay, longer of one parc , which is 
that which hath the four angles right an- 
gles , but hath not the four {1ides equal to 
one another , although the oppoſite ſides 
arc <qual to one another , as appears by 
this Figure A BCD, where the fides AB 
and D g_— to one another,are equal, 


andin like manner, the ſides AD and B 


31 A Rhombus, 


angled. 
A 


B 
QG 
” "YRS 


is a figure equilateral , but not right 


"TW Figure which is the third kind of 
4 Quadrilateral, or four {ided figures, 
bath the four ſides equal, bur the tour 
angles are not right angles, although 
that the oppoſite angles are equal to one 
another , two totwo , the angles A and 
D being equal to one another , but not 
right angles ; and in like fort, the angles 


B and C, 

32 A Rhomboides i 
Figare which hath the oppo- 
ſite fides , and angles equal, 
but ts neither equilateral, nor 
right angled. 


B This * 


— 


| 
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—_— Figure called Rhomboides, neither hath the ſides equal, nor any 
angle a right angle, but only hath the oppoſite ſides and oppoſite 
angles equal to one another, as the fides A Cand B D, are cqual to one 
another, and in like manner, A Band D C, and the oppoſite angles A and 
D, and likewiſe Band Cequalto one another , therefore theſe tour Qua- 
drilateral figures may be termed regular , bur all other Quadrilaterals are 
irregular. 


33 But beſides theſe figures , all other V uadrilateral Fi- 
gures are called Trapeziums. 


A LL other Quadrilateral Figutes, 
which differ frem thoſe before men- 
tioned ; that is to ſay, which are neither 
Squares, nor leng Squares, Rhormbs. 
nor Rhomboides , are called Trapezi- 
ums, and are Irregulars , — 
thatthey may be of divers manners an 
D | 

C formes, 


| 34 Parallels are right lines , which being mn one and the 
ſame Plain , and prolonged mnfintely on both parts, neither 
| meet on the one fide, nor on the other , as the lines AB 
and CD. 


O the end theright lines be parallel, or equi-diftant, it ſufficeth not, 
that being prolonged infinitely on both parrs , that they meet not at a 
point , or never incerſedt , but itis neceſſaty. that they be alſo in one and 
the ſame Plain Superficic : For divers right lines being not in one and 
the ſame Plain Superficic , prolonged infinitely , will never interſe@ at 
one point z yet neverthelefle are not ſaid 
to be Parallels , ſuch as would be two 
lines poſited tranſverſly , and undet- 
ſtood to be in the air, and touch not 
one another; thoſe I ſay , can never in- 
terſe ; Therefore the right lines that 
are in one and the ſame Plain Super- 
ficie, and which being prolonged infi- 
nitely on both ſides, (as for Example, 
the lines A Band C D)) will never interſe&; thoſe ſhall be termed Pa- 
rallels , orlines equally diftant , Poſraoniys thus defineth Parallels. 
Parallels, (ſaich he) are luch lines as are neither clevared nor depreſ- 
{cd ina Plain, bat have all che perpendiculars equal , which are drawn 
from all the points taken in the one or the other line. 


CE E#CL1DE here endeth the Definicions of his Firſt Book , but for- 
aſmuch as mention is made therein of Figures , Parallelograms , 
and of their Complements, we have judged it convenient to explain 
the two following Definitions , to render the Demonſirations more 
intelligible. 35 A | 
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35 A Parailelogram1 @,% wadruateral, or four ſided 


figure , wbaſe oppoſite ſides are parallel, or equidiſtant. 


comma 


Fj 


£ 


D 


A $ if inche Fizure ABCD, the fide 
AB beparallel to th&i.ſide oppolire 
CD,andACG paralleltoBD, it ſhall 
be called Parallelogram; thar is to ſay; a 
Figure made of lines which are paral- 
lels, and of theſe etcre are four ſorts, to 
wits the Square, the long Square, which 
are aiſo called refangled Parallelo- 
grams z the Rhcmbe and the Rhom- 


boides, Parallelograms not reQang'ed , from whence may. be collected, 
that thcreare only tour forts of Parallelograms, 


36 But when in a Parallelogram there is dramn a Diameter 


{ 


or Diagonal ,. and two right lines parallel tothe ſides, cut- 
ting the Diameter in one and the ſame point , m ſach ſort 
as the Parallelogram be aivided ty thoſe parallel lines, 
into four Parallelograms., thoſe two through which the 
Drameter doth not paſſe, are called Cimplements , but the 
two others , through which" the Diameter doth "not paſſe, 
are ſaid to be about the Diameter. 


A 3 | WEEN 2 | ] 
IE 

"| 
D F 


1: 


H 


C 


| Whew ABCD, bea Parallclogram, in 
& which having drawn the Diameter 
AC, and the line E F, cuttirg the ſame 
in-the pointI, and in like manner, HG 
cutting the ſame Diameter in the ſame 
point I, and parallelro A D and BC,itis 
manifeſt, that the whole Parallelogram 
is divided into four Parallelograms, tws 
of which, to wit, DIandIB, through 
which the Diameter doth not paſſe, are 
by Geometricians called Complements; 
or Supplements of the Parallelograms ; 
the remaining Paralklogtams E G and 
FH, are ſaid to þe about the Diame- 


tet ; foraſmuch as che Diameter doth paſſe through chem. 


B 2 Petitions, 


THE FIRKSTELEMENT TY 


- es ee OE 
O 


—— 


Petitions or Requelts. 


1 Its requred that it be granted, that a right line may be 
arawn from any point to any point: 


P His firſtPetition will be manifeſt , if you-confider whar hath been 
heretofore ſaid of a line; For ſecing that a line is an imaginary flow- 
ing of a poitit, and by this means a right line. is a flowing, proceeding 
from the dire way, it will happen thar if ſonje point be underſtood to 
move to anorher point, a'right line will be drawn 
A—————}B itrom one point to another , which EXC LI DE requi- 
reth by this firſt Petition as you may lee by the line 

AB, drawn from the point A, to the point B, 


| 2 And that a termmated right line may be produced ſtraight 


forth continually. 


S if ir. were underſtood that this point were moved yet further 
A forth dire&ly, the terminated right line ſhall be continued and 
this produftion thay be continued ad 
infinitum ; ſeeing that we may ima- 
gine this point to move infinitely ; as 
if che right line A B were continued 
tothe point C, and then to the point D, &c, 


B "0 
rarrmes janbmammmnene <p 


may be deſcribed, 
| Ow if we conceive in the vinder- 
ſanding , ſome terminated righr 
lines, applyed according to one of the 
extremities at a point fixed; ro move a- 
bour the ſame, until it return where ir 
began its motion, it will have deſcribed 
a Circle, which is what is required by 
this Petition , as may be ſeen by Ex- 
ample in the line CB , which drawn 
about the Center C, hath deſcribed the 
Circle BA, acording to the quantity; 
diſtance, or interval C B. 


Others add this fourth Petition. 
4 That any Magnitu# bemg oven , tt 15 poſable to take 


anther greater or leſſer. 


TJOr all continued quantity may be augmented by addition ; and by di- 
viſion may be infinicely diminithed : Therefore there cannot be given 


: 
— —— 


a continued quantity ſogreat , but a greacer may yet be given ; nor one ſo 
little, 


Ate "IR 


3 And that upon any Center , and at any diſtance, a Circ 
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| lirtle , bur a lefſer may be given ; This holds as true in Numbers, by addi- 
| rion, for eachnumber may be augmenred infinicely; by rhe continual ad: 
| dirion of Unity , although in che diminiſhing thereof ; you arrive to Unity 
| indiviſible, 


| Common. Sentences , or Axioms. 
| 


1 Things that are equal toone andthe ſame , are alſo equal 


| to one anther. 


FRom this firſt Axiom it is evident, thata thing greater, or.leſfe than 

one of rhe equal things , ſhall be alſo greater or lefſe than. the other ; 
and'if one of the equal'things be greater or leſſe. than ſome Magnitude, 
the other ihall be in like manner greater or leſle than-the ſame Magnitude. 


2 Aud if to: equal things , equal things be added , the whole 
ſball be equal, 


And if from equal things , equal things be taken , the re- 
mainders ſball be equal. 


| 4 And if to unequal things, equal things be added , the whole 
ſball be unequal, 


| JN like manner, it is manifeſt , chat if to unequal chings, things unequal 
be added , the greareſt tothe greateſt, and che leaſt torke leaſt, that 
the whole ſhall be uncqual , rhe one greater , the other tefſe., 


| 5 And if from unequal things , equal things be taken , the 
| remainders ſball be unequal. 


| gt follows from hence, that it from unequal things, unequal things be 
{ Taken; to wit, from che greateſt, lefle, and from the leaſt more, the 
remainders ſhall be” unequal; chart is roſay, this ſhall be greater , and 
char other leſle. | 

Now inallcheſe Axioms,excepting only the firſt , by theſe words, equal 
quantitees » =_ ought elſo co underſtand one and the ſame , commen to di- 
vers : for it co equal things rhete be added one common thing, the whole 
ſhall be equal; and if from equal things, a common thing be taken , the 
remainders {hail be aiſo equal: and it ro unequal things, there be added 
one and the ſame common cning , or to one and the ſame common thing, 
there be added unequal things, the whole ſhall be unequal, and if from 
unequal things there be raken one and the ſamie common thing , or from 
one and che fame common thing) there be taken unequal things ; the re- 
mainders ſhall be unequal. 


G And the things that are double to one and the ſam thing, 


are alſo equal to one another 


Whenice 


—— 
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| Hence it followes , that, that which is double to: one of che equal 
| thinzs , is alſo double to the other : Likewiſe thoſe things which 
are triple, quadruple, quintuple, &c. to one and the ſame thing; are equal 
' to one anocher, as is manifeſt, 


7 And the things which ave the one balf of one and the ſame 


| thing, are alſo equal to one another. 


| 
Ontrariwiſe it follows , that thoſe things which are equal to one ano- 
| ther, are the halves of one and the ſame, likewiſe the things which 
| are therthird, fourth, or fitth parts, &c. are alſo equal ro one another, 
| In thoſe two Maximes, by one and the ſame quantity , ought alfo to be 
| underſtood, equal quantities , for things double, triple , 8c. of things 
' which are <cqual, are in like manner equal to one another. Alſo the 
| things which are the halves, third, or fourth parts, &c. of equal rhipgs; 
'are allo equal to one another, 


'8 And the things which agree to one another , are alſo equal 


to one another. 


© Sr is ro ſay, that two quantities, the one being poſited on the other, 
the one exceedeth not the other, but both agree rogether , thoſe are 
equal ; as two right lines ſhall be ſaid tobe equal co one another , when 
che one being polired on the other, that which is placed above, totally 
agrees wirh rhe other , in ſuch ſort, as that it neither exceedeth the other, 
nor is exceeded by it : The ſame alſo of two right lined angles, equal to 
one another , when the one being poſited on the other, the uppermoſt 
exceedeth not the other , nor is exceeded by ir , bur the lines which con- 
ſtzzure the one, do totally fall upan rhoſe which conſtirate the other , for 
that being ſoz the inclination of the linesare equal ; alchough, heverthe- 
leſfe, thele lines are unequal ro one another : but ir is tobe underſtood, | 
that che Magnitudes which azree to one another , axe equal, accotding 
ro that only in which they agree, Now length agrees only to length, a 
Superficie to a Supectficie , and the inclination of lines, to the inclination 
of lines 9 Cc. | 
Clauics willing to convert this Axiom, ſaith thus, [and contrariwiſe 
the things which are equal ro one anorher , agree with one another, if 
the one be poſired onthe otizer; ] which nevertheleſle, cannot be, for if a 
ſquare be deſcribed, and on the Diameter of that Square there be deſcri- 
bed another ſquare , the firit ſquare ſhall be equal to rhe half of che laſt; 
chat is to ſay, to an Ifoiceles Triangle, and nevercheleſſe, will not agree, 
being poſired the one ou the otner: There may be alſo made a Curvili- 
ned angle ;'equal to a right angle, an obtuſe angle, or acute angle, as 
' Proclus hath' demonſtrated z witich nevertheleſle will not agree, being 
| poſiredon one another, Laltly, a right lined Triangle may be made equa] 
| to another right lined Triangle , which may not agree , being poſited on 
one another, as is manifeſt by the g7 and 41 of the firſt Book : There- 
tore this Axiom cannot be converted univerſally, but thus it may. Equal 
right lines agrce with one another, being poſited the one on the other: in 
like manner, equal right lined angles, as alſo plain Superficies, alike and 
; Cqual], &Cc., 


9 And 


.- 
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10 All right Aagbyare equal to one another. 


9 And the nbole 1s oreater than its part. 


His Axiom is manifeſt by the 10 Definition, Pappu ſhews on this 
place that this Axiom cannot be converted ; for every angle equal 
to a tight angle 1s not a right angle , as we have ſhewn in the 8*h, Com- 
| mon Sentence z-bur only, that every right lined angle equal to a right an- 


| 


ele, isalſoa tight angle z and this may be caken for an Axiom, 


11 And if on two right hnes there fall another right line, 
making the mtcrior angles on the ſame part teſſe than 
two r1ght angles ; tho e two r1ght hues being mnfuutely pro- 
longed , will interſect and cut one another , un.that part 
where the two angles are leſſe than two right angles. 


A S if arightlineEF , falling on the'two right lines AB and CD, 
rmaketh the cwo interior angles BE F, and DE F onthe fame part 
BD, leffe than tworight angles, EXC L1DE faith; thar thoſe lines being 
prolohged on the part B D, where the angles are made lefle rhan two 


right angles , that finally they ſhall ititerſeR ar a point, which is mani- 
teſt , for when the two interior angſts 

A xl on the ſame part are equal to two right 
angles, tlith che two lines catmor incer- 

a ſc in any part, but art alwayes' equal- 

ly diſtant the one from the other , as 

| D ſhall be demonſtrated 1n the 28th, Prop. 

© — of this Book z whetefote if rhe. itrerior 
angles on the ſame part, be lefle than 

q rwo right angles, it is tieceſſury rhar the 
Space between the lines ſtreighten more and more, and grow fefſe and 
lefle., and on the other part that they opehand enlarge themſelves more 


and more; Therefore choſe lines ar laſt will inrerſeR at a point, 


t 2 Tivo ripht Jines rontein no Opuce. 
Tix Axiom hath no difficuley in it , 
' Þ for if twolines make an angle at a 
A Point , they ſpread and dilate rheniſel ves 
ill more and more both wayes , if they 
be prolonged , as is maniteſt by this F- 
gure, for having drawn a right line from 
A to B;fforh the ſame point A, cannot be 
drawfh another right line to the point B, 
by another way , in ſuch ſort as that be- 
rween ABend the other line,there ſhould 
temains Space incloſed z ſo as that aho- 
cher right line dtawn from the phi 
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as A C, ſhall make an anglewith AB, in ſuch ſort as that another line 
ought yet to be drawn, as BC, toencloſe the Space : but a right line and 
a Curviline, or elſe two curved lines, may well contein or encloſe a Space; 
as is manifeſt, : 


2 After theſe Axioms of EUCLIDE, 
Claviuand other Interpreters , have yet 
added theſe following Axioms. 


1 Too right lines, have not one andthe ſame Common Settion. 
2 Too right lines meeting at a point, if they be prolonged, they 
pill neceſſarily mnterſett. 
There are yet added theſe (ix. 


1 If to equal things , unequal things be added , the exceſſe 
or difference of tbe whole ſball be equal , or the ſame with 
the difference of the things added 


2 If to unequal things, equal things be added, the exce ſe, 


or difference of the whole ſball be equal , or the ſamemuth 
the exceſſe or difference of thoſe which were at the begining. 


3 If from equal things, unequal things be taken , the exceſſe 
or difference of the remainders ſball be equal , or the ſame 
with the exceſſe or difference of the thmps taken away. 


4 If from unequal things, equal things be taken , the exceſſe 
or difference of the remainders ſball be the ſame with the 
exceſſe or difference of the whole. 

The whole is equal to' all its parts taken together. 


If the whole be double to the mbole , and the part cut off, 
the reſt. 


Ow theſe fix pretended Axioms are alſo hereaſter demonſtrated 
 Vby EXCL(DE, as ſhall (God affiſting) be made appear, Where- 
fore ſeeing that they are proved el{where, following the Demonſtrations 
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duuble to the part cut off , the reſt ſhall be double to | 
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of EUCLIDE, they ought not to be taken for Axioms' : Ve ſhall 
demonſtrate according ro E#CLIDE the five firſt , at the Second 
Propoſition of this Book , and the Sixth, at the fifth Propoſirion'of the 
Fifrch Book. | : | 
From what hath been before ſaid, we may 'gather , 'wich Proctuus 
and Geminw, this difference berween |Requeſts, and Maximes. or Axi- 
oms ; that ſeeing boti rhe one and the other , are known of them- 
(elves, and indemonſtrable, that Requeſts are of 'the nature of Pro- 
blemes; foraſmuch as by. them there is required ſome thing to be 
done; but Axioms reſemble Theoremes z ſceing that by them it is not 
required that any thing ſhould be done ,- bur only there is propoſed 
ſome Sentence well known, But the Requeſt or Petition differech from 
the Problem, in thar the Conſtruction of the Requeſt ſtanderh in need 
of no Demonſtracion , but no one will conſent to the conſtruction 
of a Problem , withour Demonſtration , for that ſome difficulr 
thing is propoſed to be conſtrued, In like manner , there is difference 
berween Axtom-and Theorem , tor the Axiom ought not to be demon- 
ſtrated, bur rhe Theorem ought in no wiſe to be conſented to, if not 
demonſtrated : For no one will require the proof or Demonſtration 
of this Propoſition , [ Things which are equal to one and the ſame 
thing, are likewiſe equal to one another ; |] but of this there will be re- 
quired Demanſtration, [ Of every Triangle, the interior angles ate 
equal to two right angles ; | and the ſame is ro be underſtood of the other 
Axioms and Theorems, as alſo of Peticions and Problems. | 
It is likewiſe very certa'n, that of Requeſts. or Petitions , ſome 
of . chem are more proper to Geometry , as' thoſe three which 
EUCLIDE. hath propoſcd to us : other ſome are common to Geame- 
try and Arichmertick, as is this, [ A quantity may be infinitely aug- 
mented , ] foras well the number as the Magnitude , may be augment- 
ed by Addition , ſo as that no end can be found in this augmentation z 
the ſame may be (aid of rhe Axioms forthe Eighth; Tenth, Eleventh, and 
are proper to Geometry only , bur all the others are applyed to the 
Demonſtrations both Geometrical and Arirthmetical, tor even ſo as 
equal Magnirudes taken from equal Magnicudes , do leave equal Mag- 
nitudes , be the Magnirudes conſiſting of Lines, Superficies, or of So- 
lid Bodies z So likewiſe equal numbers , raken from equal numbers, 
leave equal tiumbers ; and having faid this of theſe three Kinds of 
Principles , let us now comie to the Demonſtrations , by which the na- 
cure of theſe Principles will be more perfe&ly known; for there are 
divers principles amonz Marhematicians , and ſuch as are not eafil 
underſtood, before their uſe be known in their Demonſtrations ; whic 


will be found by experience, 


\ C To the end the courſe of the Demonſtrations be not interupted, 

| we have cited the Principles and Propoſitions of EXCL1IDE 
inche Margent, with a Letter of the Alphabet, the ſame Letter 
being alſo pur in the Diſcourſe, therewhere the Propoſition ought 
to be cited, written in the Margent with the ſame Letter, and 
may thus be underſtood ; 


The 
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En memes 


The firſt Definition, and o of the reſt; 
The Firſt Petition , or Requeſt. 


The firſt Common Sentence, or Axtom. 


The firft Propoſition of the firſt Book. 
The firſk Propoſition of the ſecond Book , and fo of the reſt, in 
this manner, 


| The Cotollary of the 32 Propoſition of the firſt Book. 


THE FIRST ELEMENT Lib: 1. 


—_—_— 


What a Propoſition 1s, 


ru principles thus placed and ended , now follow the Propoſitions, 
which are Sentences ler forth to be proved by reaſoning and Demon- 
trations; and therefore they are again repeated in the end of the De- 
monſtration : For the Propaſition is ever the concluſion, and that which 
ought to be proved. 

Propoſitions are of two ſotts , the one is called a Problem, the other 
a Theorem, 


What a Protlim te. 


—_—_ is a Propoſition which requireth ſome action or doing , as 
the making of ſome figure;or to divide a figure or line,to apply figure 
ro figure, ro adde figures rogether , or to ſubtrah one from nl hy to 
deſcribe, tro inſcribe, to circum(ſcribe one figure within or without ano- 
ther, and ſuchlike : As of thefirſt Propoſition of the firſt Book is a Pro- 
blem, which is thus , #poz 4 gruen terminated right line , to make an 
Equilateral triangle. For init , belides the Demoſtration , and Comtem- 
plation of the mind, is required ſomewhat to be done : namely, to make 
an Equilateral triangle upon a line given. Andin the end of every Pro- 
blem, after the Demonſtration, is concluded after this manner : Therefore, 
ec. Which was to be done, 


What a Theorem 16. 


Theorem is a Propoſittoti which requireth the ſearching out and 
demonſtration of ſome property or paſſion of ſome figure : Wherein 


A 


ing of any thing , As the ſeventeenth Propoſition of the firſt Book, which 
is thus , Of every triangle two angles are leſſe than two right angles , after what 
mazxner [oever they be taken ; 18 a Theotem, For init 1s required only to be 
_ and made plain by reaſon and Demonſtration, that two angles are 
eſſe than two right angles,&c.wirhout further working or doing. And in the 
end of every Theorem , afcer the Demonſtration, is concluded after this 
manner : Therefore, &c. Which was to be demwiſtrateg 


is only Speculation and Contemplation of Mind , without doing or work- | 


- 


PROPOSITIONS, 


PROBLEMES, &« THEORFMES. 


PROPOSITION 1. PROBLEM' 1. 
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Upon 2 giuentermmatedri gt 
line AB, to make an Enulateral 
Trianals ABC. 


Con(truiiion FYN the CenterA, atthe 

diſtance AB, 2 deſcribe 
the CircleBC D;, and on the Center 
B, at the ſame diſtance B A , > deſcribe 


che Circle ACE, and from the point C , where the Circles interſe& oge 
atiother z © drawthe twa right lines C A and CB: Thenl ſay , that rhe 
Triangle A B C is Equilateral, | 

tration K Or the right line A C is equal tothe rightline AB d, and 
Pen” Fee right line CBis _ ro the on right line A Be: 
Therefore fthe right lines ACand BC) are alſo equal che one to the 
other : And the three right lines C A, A'B,. and BC, being equal, s the 
Triangle AB C is equilateral : 


to be done. 


Wherefore upon a given terminated right 


line AB, is made an Equilateral triangle ABC ; VV hich was required 


PROP. 2» PROBL 2, 


From 4 point groen A, todram 
a right lie AG, equal toa right 
line groen BC. 


Conflrufizon | þ mr afrom A to C, the 
right line A C , upon 

which make Þ the equilateral triangle 
CAD, thenon the Center C , at the 
diſtance B C, deſcribe < rhe Circle BE, 
C 2 and 


| 


a) 3.pct. 1; 


b) 3. pet. 1, 


C) I» pct: 1, 


d)r5.d. 1, 
C) 15.9. 1. 
t) L- AX-1s 


g) 24.d.t, 


a) r. pet» 1 
b) +1; 


[5 3. pet. 1, 


CC ' 


<<... 
= ——__ S— — 
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f) 15. d-1- 


9) 3. AX, Is 


a) 2-I. 
Þ) 3. pet- 1, 


C) 15.d. 1, 


d) 1, aX. 1, 


land AC of the one, equal to tmo fides ED and DF, of the 


and d produce the fide D C ro E, and on 
the Center D, at the diſtance D E, < de- 
] ſcribe the Circle E G « and produce the 
1... AG fideD AtoG. Thenl fay,that theright 
F AA : line AG, (drawn from the given point 
in ET 3 : A) is equal to (the givenline)B C, 
DemonſtrationFOr the right lines DE : 
' "> and D G are fequal : 
3 %. ZE Therefore taking away the equal righe 
Omg lines D A and D Cy there ſhall remaine 
ITN the equal right lines 8 AG and CE: 
But CE is equal toCB: Therefore alſo A Gis equal to CB. 
Wherefore from a point given A, is drawn aright line AG, equal toa 
right line given B C , Which was required to be done. 
The poſition of the point A, in or without the given line B C doth varie 
the Caſe, but yet there is alwayes the ſame Conſtruftion and De- 


monſtration, 
SCHOLIUM. 


The line A G may be taken equalto BC with the Compaſſes , but in ſo dotug , it 
anſwers to n0 Petition , # Proclus well obſerves. 


PROP, 3. PROBL. 3. 


OY Two unequal r1ght Ines A, 
T and BC, bring given , to take a- 
EC way from tbe preater BC, a 

i -- right line BE , equal to the leſ- 
HO, " ;f Wk 


Conſtra8;on F'Rom the given point B, © draw the right line B D, equal to | 

the givenright line A, and on the Center B, bat the diſtance 
'B — the Circle D E: ThenlI ſay, that the part cut off is equal 
to A. 


Demo»ſtration FOr the right line B E's equal to the right line BD © , and 
| BD is equal ro A by Conftrution ; Therefore, the part 
cut off B E,is equal to the given line A 4 : Which was required to be done, 


PROP. 4, THEOR. 1. 
If tmo triangles BAC and EDF', bave two ſides B A 


other , each ſide to bis correſpondent fide , (that 1s, B A equal 
ED, and AC equal wDF,) and the angle BAC, 
conteined by the equal right line of the one , be equal to the 


| 


angle 


© 
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2t 


angle ED F, conteined by the equal r1ght lines of the other : The | 


A Dp baſe alſo BC of the one, ſball be 
equal to the baſe EF of the other, 
and the one triangle B A C, ſballbe 
equal to the other triangle BDF, 
and the other angles remaining , 
& ſball be equal to the ot ber angles 

remaining , the one to the other ; 
that is, the anole ABC to the angle DEF , andthe angie 
ACB to tbe angle DF E; by whub equal ſides are ſubtended. 


DemonſtrationFOr the triangle A B C being put vpon the triangle DEF, 

and the point A upon the point D, and the right line AB 
upon the right line D E thepoint B ſhall fall vpon the point E, becauſe the 
right line A B, isequal tothe right line DE : Seeing therefore that the 
right line A B doth agree with the right line DE, and the right line A C 
with the rightline D F , becauſe the angle B AC is equal to the angl 
E D F: Therefore, alſo rhe point C ſhall agree with the point F, where- 
fore alſo the baſe BC ſhall agree with the baſeE F, For if (B agreeing 
with E, and C with F,) the baſe B C doth not agree with the baſe E F: 
Then two right lines ſhall include a Superficies, which is abſurd, There- 
fore the baſe B C, agrees witi: the bale E F, and isequaltoit; Where- 
fore the whole triangle A ':'.. , thallagree with che whole triangle DE F, 
(for all the angles and ſides do agree) and is equalto ir, and the remain- 
ing angles of the one , ihall agree with the remaining angles of the other , 
and ſhall be equal the one to the other , v:£, the angle ABC tothe angle 
DEF, ſubtended by the equal ſides ACandD F, and the angleACB 
tothe angle DFE, ſubtended by the equalſides AB and DE. 


PROP. 5. THEOR. s. 


A. The angles ABC and ACB, 

which are at the baſe of T{oſce- 

| les triangles ABC , are equal 

\ the one to the other , and the equal 

” mg | Ay right lines AB and AC ,' bemp 

Pi” =. produced, (astoDand E,) the an- 

D- "= gks CBD andBCE, #hat are 
under the baſe, are equal the one to the otber. 


pl—lo 


 Con-l 


—_ — 
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8) 4:1 


h)3. pet- 1+ 


[)3-aX.1. 


| 


| one to the other , by which equal ſides are ſubten 


Conſtrutizon [_—_ point as F be taken in thelineBD , and from the 


greater line AE, * let the lcfler A G, be taken equal to the 
line AF, and > draw the right lines FC andG B. 


Demonſtration \Ecing that AF is equal © to AG,andABtoAC 4; There- 
Bore theſe two FA and AG are equal to theſe two G A 

and A B, the one to the other, and they contein a common angle F A G : 
Therefore © the baſe F C is equal tothe baſe G B; and the triangle AFC is 
equal to the triangle AGB, and the remaining anzles ſhall be cqual ro 
the remaining- angles , the one to the 

A. other, by which-equal fides are ſubtend- 

cd, thartis, ACFro ABG, and AFC 

toAGB, audbtcauſe AF is equal to A G, 

and ABtoAC. Therefore, B 2 1s equal f 

to C Gy and itgs proved thatF C is 

cqualtoG B: Thexctore theſe iwoBF 

Bi — C and F C arcequal to thefe two C G and 
EN” GB, the one to the other ; and the an- 


Ween” A gleBFC is equal to the angle CGB, 
{4 "'S and they have one common baſe BC: 
D- -K Therefore 8 the triangle BF C ſhall be 

- equal to thetriangle C GB, and there- 
maining angles of the one equal to the remaining angles of the other , the 
Jed: Therefore the an- 

ze FB Ciscqual to theaggle.G CB, and the angle BC to the angle 


BG: And becauſe the whole angle A BG is qual to the whole angle 
F 


ACF, of whichthe angle CB Giscqual roBCF; the remaining an- 
le A B C ſhallbe equal tothe remainingangle bA CB, and they are at 
the baſe of the triaugle, and it is proved that the angles under the baſe 
FBC andGC Barecqual: Therefore the angles ABCand ACB,at 
the baſe of Ifoſceles Triangles are equal , &, Which was to be de- 
monſtrated. 


COROLLARIE. 


From thi Fifth Propoſitzon it alſo folleweth , that every equilateral triangle is 
equiangled ; that & toſay, that the three an- 
gtes of whatſoever equilateral triangle are 

A. equal to one another : For let AB C te ar 
equilateral triangle : Therefore foraſmuch 
as the two ſides AB and AC are equal, 
the two angles Band C, upon the baſeB C, 
ſhall be alſo equal, Likewiſe becauſe the two 
fides AB aud BC are equal, the two an- 
gles A and GC upon the baſe AC ſhall te 

| equal : Therefore the three angles A,B, 

B and C ſball be equal : Which was to be de- 
mozſirated, 


PROP, 


Lib. I.| 


OO IE———_— 
- 
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| 


ſtrated , that the angles B and C being equal , the ſu 


PROP. & THEOR. 3, | 
A If tmo angles ABC hd 
AGB, of a triangle ABC ,' be 
equal to one another, the fides A 
and A C ſubtending thoſe equal an- 
gles ſhall be alſo equal to one 


another. 


Bl —— n=—C Conſtrufton For if they be unequal , one 

ENS '._, "of them ſhall be greater 

than the other z Let A B therefore be the greater, (if poſſible; ) and ler 
DB * be cut off, equal co AC, andlet D C be drawn, 


Demonſtration gy Oraſmuch as D Bis equalts A C., and BC cotnmon; the 

F ewo {ides- D Band B Cof the triangle D BC , ſhall be e- 
qual to the two ſides ACandCB, ot tlie Triangle ACB, each fide-r6 
his correſpondent fide , and the angle ABC is cqualto the angle AC B 
by Suppotition z Therefore » the baſe AB ſhgll be equal to the bafe D C, 
and thewhole triangle DB C, equalro the whole triatgle A C By that 
is, the part equal co 1ts whole ; which is abſurd , thetefore A B ſhall not 
beunequalto A C : Therefore if two angles, &c, Which was to be de- 
monſtrated, | | . 

COROLLARIE: 


It follows from this Propoſition , that every equiangled triangle (that ts to ſay, all 
whoſe augles are equal to oxe andther,) is equilateral ; 7 ſeerng it hath Leez demon- 
| tending fides AB and AC 

ſhall be alſo equal , it may be tor.cluded 1#,the ſame marner , that ſeeing the angles 
Aa1dB areequal , theſubterdeng ſides A C ard C B ſhallle alſoggudl, and fo | 
of the ref : There/ore the three ſides ſhall be equal , and therefore 1 triangle is 
equilateral, As in the preceding Corollary of the Fifth Propoſition, | 


PROP. 7. THEOR. 4. 
fn If two right hnes A C and 
f-/* arann from the extremuues | 
A and B, of one and the ſame 
right lint A B , do meet wn a point 
| C, there camiit be drnon from the | 
- ſame extremities & and By t0 ant- 
tber point , and on the ſame fide , two other right lines equal | 
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ÞB A 


to the firſt , each line to his correſpondent he. 


Pn CE "I 


ſr 3 
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_—_— td dt. tre. of thc Sod nd tot. tr. 


THE FIRST:ELEMENT 


4) 2.1. 


b) 5+ 1. 


C) 5+ Is - 


d)9-c.1. 


e) 9. Ce 


f) 5-1- 


OO STEP Pruwoogey_co— 


T is moſt certain, that from the point A, towards C, to another 

point as D , a line may be drawn equal to AC , but the line 
drawnfrom Bro the ſame pointD , ſhall nor be equal ro BC : Like- 
wiſe from B there may be drawn a line equal to BC , on the ſame 
ſide to ſome other point ; but the line drawn from A to the fame point , 
ſhall nor be equal to A C: Let there- 
fore 2 AD bedrawn equal to AC, on 
the ſame ſide, and let B D be joyned : 
"ey Ifay, that BD cannot be equaltoBC, 
for having drawn CD, the figure 
ACD hall be an Ifolcelcs triangle , 
AC and AD being equal by conſtrutti- 
onb:; Thereforec the angle A C D thall 
be equal to the angle C D A, on the baſe 
CD ; But «4 the angle BCD is lefle 
than cheangle ACD, thepart then irs 
whole , it © ſhall be therefore alſo lefle than C D A, which is thewn to be 
equalto ACD, and therefore yer much leffe than the whole C DB: 
Bur if che line B D were alſo equal te the line BC, the triangle BC D 
would be an Iloſceles triangle z and therefore fthe angle B C D ſhould be 
equal to the angle C D B, onthe baſe CD. ButBCD is ſhewn to be 
much leffe than C D B, ir (ould be then equa], and much lefſe, which 
is impoſſible : Therefore BD ſhall nor be equal roBC, VYhich was 
to be demonſtrated. 

And if from the point B there be drawn a line equal toBC , to ſome 
other point then C, and on the ſame fide, it will be ſhewn by the ſame 


*0 


AL \ P, A/ 


| reaſon, that the line drawn from the point A, tothe ſame point , ſhall nor 


be equal to A C. 

Otherwiſe, (if it be poſſible,) from the extremities A and B let there 
be drawn AD and BD, to another point D, towards C , cqualtothe firſt 
A Cand BC, each to his correſpondent, to wit A D, equal ro AC, ha- 
ving the ſame extremity A , ws BD equal toBC, having the ſame cx- 
tremity B , and let D Cbe joyned; and if the point D be within the tri- 
angle, (aSin the ſecond figure;) Let A C and A D be prolonged directly 
towards E and FF , as much as ſhall be expedient. 

Foraſmuch as the line AD is pur equalto AC, theangle E DC alone, 
ſhall be equalto DC BandBC PF, taken for one only angle, 8 ſeeing they 
are bothof them under the baſe D C , of thetriangle AD C in the firſt 
figure, or as in the ſecond figure: Bur h the whole angle D CF is greater 
than theangle D C Balone, h tkewhole , than the part : Therefore rhe 
angle ED C ſhallbe alſo greater than che angle D CB ; again ſeeing thar 
the line BC is put cqual co the lineBD, the angle B C D alone ſhall be 
equaltoEDCandEDB, taken for one only angle : Secing i that theſe 
anglesBCD, EDC, andE DB, arcon the baſe D C ot the triangle 
BDC : butwe haveſhewn that the angle E D C isgreater than the an- 
gleB CD: Therctore the ſame angle ED C, ſhallbe alſo greater chan 
theangleE DCandEDB, the patr than the whole , which is impol- 
ſible : Therefore, If two, & c. VVhich was tobe demonſirated. 


COROLLARIE:; 


Lib: 1. 


— 


| 
| 


j 


Hece it follows, that hating drawn molines from the extremities of a right line | 
to | 


> 


— <— 


— 
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to one and the ſame petvt, WACandBC, if from the ſame extremities there 

be drawn two others, equal zo the two firſt, each to his correſpondent, on the (ame ſide, 
they n ill meet together 113 one and the ſame poent , being inclined the one to the other , 
i manifeſt by che aforegorng ftoures. 


FY PROP, $. THEOR. 5, 
If to trianoles ABC, and\ 


” ro D 
DEF, bave to fides AB and 
| A C, equal to tmo ſides DE and 
DF, each to bis corre 
- -- B ſpondent 


ſide , and the baſeB C be equal to 
the baſe EF, they ſball alſo bave the angle A , contened of thoſe 
ſides A B and A C, equal tothe angle D, contemed of the ſides | 
DE aud DF. 


Demosſtration For if it be underſtood that the _— ABC be pur ori 

cherriangle DEF, to wit, the pointB on the point E, and: 
the. baſe BC on the bale E F, the point Cwill agree with the point F : 
«Secing that BC and E Fareequal ,and the two right lines BAandC A a) 8-e.L, 
willagreeon the two othersE D and F D, Þ being equal ro them, cach |þ) 8.c.C, 
to his correſpondent , and the point A'bn the point D ; and therefore the PT 
angle A ſhall be equal ro the angle D , otherwife they would; meet toge- | 
ther in another point , which is impoſſible; '< Seeing that if two right |c)7. 1. 
lines drawn frem the extremities of another righe line, do meet in one 
point, &c. Therefore A jhall be equalto D : Therefore, If ewo triangles, 
&c. Which was to be demonſtrated. R093 


COROLLARIE. 


It may be gathered from thts Propeſitzon that the ether angles ate alfo equal to | 
the other angles , each to his correſpondent , and the whole tr1az.gle, tothe' whole tri. 
ancle; for ſreing that the angle A , ts ſhewn ts be equal to +4 angle D, the ſides 
ABa-d4AChemg equal to DEard DF, each to h1s correſpondent, it follows | 
9 that the triangle is equal to the triangle , and the other argles equal tothe other [q) 4. 1, 
a:gles, each to bus correſpondent, 


PROP. 9. PROBL 4. | 


—_— 


To diode a gwen r1ght lined angle BAC, into to 
equal parts. 


Conſtrution [ Er there be taken in theline A B, a point at pleaſure D; | 

and from the greateſt line A C prolonged infinitely , ler 
« there be cur off AE cqual to AD, and let DE bedrawn, on which |) x. x. 
| > ler there be deſcribed the equilateral triangle DFE , and let AF be |þ) i, 1: | 
drawn; I fay thatcheangleb AC is divided into twocqual angles. 


D Demon- | * 


- -- _ 
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C) 8.1» 


©» aid 


PROP. 1z: PROBL. 6. 
- On a gwen right hne AB, and 
#: from a groen point theremC , to 
"FA araw a right line CF, at right | 
angles. 
Ape _ E Confiruftiwon JN the part AC let there 
D' E E be taken any point , as 


| CD, then on DE let there be deſcribed the equilateral triangle 
; DF E; andletCFbedrawn; ÞI fay.that the ſame CF is at right angles 


Demonſtration Oerach as E A hath 
been raken equal ro A D 
and A Fis common , the two fides D A 
and AF are equal to the two fides E A 
and AF, ecachto his correſpondent,and 
the baſe D F equal to the baſe E F, being 
the ſides of an equilateral triangle z < the | 
angle D A F ſhall be equal to the angle 
E AF: and therefore the angle BAC 
ſhall be divided into two equal parts : 
C Therefore the right lined. angle , &c. 
Which was to be done, 


PROP. 10, PROBL. 5. 
© To divide a terminated right 
WF ne , oven AB , into two equal 
FX parts. 
Py by Conſtruftzen ON AB *let there bede- 
t : J ſcribed the equilateral 
J : * triangleABC, and then Þ ler the an- 


i —p, gle ACB bedivided in rwo equal parts 
A113 D by the right line CD : Iſay, char AB 
is divided' into two equal parts in the point D. 


Demonſtration FOraſmuch as AC is cqual toCB, (they being the fides 

| of an Equilateral triangle,) and C D is common, the 
two ſides AC and CÞ are equal to the two ſides B C and CD, 
each to his correſpondent , and the angle A CD equal to the angle 
B CD, by conſtruftion; wherefore the baſe A D © ſhall be equal to the 
baſeBD: Therefore AB ſhall be divided in two cqual parts, VWhich 
was to be done. 


D, then * let C E be taken cqual to 


to the line A B. | 
\ De- | 


—_— 


— 


Lib. 1. OF EUCLIDF. 
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Demonſtration FOraſl muchas CD is equal toC E:; and C Fcommon, the 

triangles DCF andEk C F ſhall have the wo fides D C 
and C F equalto thetwo fides E Cand CF, each to his correſpondent, 
and the baſes D FandE F equal , being the, ſides of an equilateral trian- 
ele, the angles at the point C ſhall be equal, therefore both the cne and 
the other,are right angles ©: Therefore C F ſhallþbe ar right angles ro A B: 
Therefore on a right line, &c. Vhich was to be done; 


PROP. 12: PROBL. 5. 

On ananfuute right line gwen 
AB , and from a given point 
C, mich 1s not in it , to drama 
perpendicular line CF. 


Conft1#tzon © Et the contingent point 

Ly be taken _ TR 
ſideof AB, and from the point C as 
a Center atthe diſtance C H\let the cir- 
cle DE be deſcribed , cutting AB in 
the points Dand E , then * let DE be divided into two equal parrsinthe 
point F, and letC F, C D, andCE be drawn; I fay that CF isaper- 
pendicular to A B. 


C : 

of 2.0 E 

a RY - 
F 


—E B 


f 


DemorſtratiosF,Oraſmuch asD F is equal to EF, by Conftruion , and 
F C common , the two fides D F and F C of the triangle 
DF C, are equal to the two ſides EF and F C of the triangle EF C, 
each to his correſpondent , and the baſe C D equal to the baſe CE , they 
being both drawn from the center C to the circumference brhe' an 
on both {ides at the point F ſhall be equal z and © therefore both the one 
and the other, are right angles : Therefore C F is a perpendicular drawn 
to AB: Which was tobe done. | 


PROP. 13, THEOR. 6. 

When aright line AB. falling 
on artght line CD , maketh angles 
ABD andABC, either it makes 
two right angles , or two angles 

D equal to two r1ght angles. 


Demosſtration F;Or it the angle ABDbeequal to AB C; they *ſball be 
3 both right _— if itbe unequal, blerBE be drawn at 
right angles ro C D; therefore EBD andE BC ſhallbe tight angles; 
Now foraſmuch as the two angles DB A and ABE <are equal to the 
right angle E BD, all theparts taken together, totheir whole, if 4 the 


common angle E B C beadded, then, the three anzles DBA, AB w 
D 2 ; and | 


 _ 


e) 10,def. 


a) 10.1, 


a) 10. det-+ 
b) 1:1: 


c) 9-c-[- 
d) 2« C+ f; 
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and E B C fhall be equal to the two right angles DBE and EBC : Again, 
foraſmuch as the angle ABC is equal to the- two angles ABE and 
EBC, the whole, roall his parts taken royether, it you add the com- 
mon DBA, the twoangles DB AanJiA BC ſhall be equal roche chree 
angles DBA, ABE, and BBC, but - thoſe" three have been ſhewn to 
be equal'to 'two right angles; therefore D BA and A BC ſhalt be alſo 
equal ro two right angles : Therefore when a right line, 8c, Which 
was to be demonſtrated. 


PROP. 14, THEOR. 7. 
A If to 4 right lime AB, and at 

a point there C, there be dramn 
two rzgbt lines DC and E C, not 


: ſedes , equal to two right angles, 


thoſe right hnes DC and CE , mill direftly meet with 


ol, otherwiſe , if as well 
| firated,) the angle H CF ſhouldbe equal tothe angle ACE , the part to the whole, 


ome another. 


| DemorffratiosF;{Or otherwiſe D C being prolonged towards E., would fall 
cither above or below CE ; Let it fall firſt of all above 

CE, (if poſhble, ) as in'the pointF, in ſuch ſort as D CF may be a 
right line, 

Secalaach as the right line AC, falling. on the right line DCF, 
makes the wo angles DC Aand ACF, the ſame angles ſhall be right 
angles, or equal to two right angles. Bur the two angles D CA and 
AC E arecqual to two right angles, by Suppoſition;z and ball the right 
angles are equal to one another ; {therefore che two angles DCA and 
AC Fareequalto the twoangles D C A and A CE, taking away there- 
fore the common angle DCA, © there will remain AC F equal to 
ACE, the part tojts whole 4, which is impoſſible. The ſame abſurdi- 
ty will happen, if it ſhall be ſaid thatD C being prolonged , doth fall 
belowCE, as in the point G ; therefore DC andE C ſhall meet ina 
dire line, Therefore, &c. Which was to be demonſtrated. 


 COROLLARIE I. 


1t follows from this Propoſition , that tmo right lines indnefly meeting with 
one anather , have 10t one and the ſame commonſegment ,, that is to ſay, one and (| 
the ſame part common 45 F C and C, which meet 11dirtfly in the point C , the 
line D C cant be ſaid to be common to CE and CF; that ts toſay, that DC 
and C E. making aright line D C and C F will z0t alſo make a right line , for 
5 CE, as DCF, were aright line ; (as we even now demon- 


w I —_ _@_C 


which #s ampoſsiUle. 


COROLLARIE II. 
It follows yet that two right lines meeting with one avother indireflly in a certain. | 
| pore | 


—— 
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point , if they be both prolonged, they muſt of neceſſity cut one another , they betng 
prolonged from the ſame part mhere they meet , 4s if the lines EC and F C, which 
; meet 142 the point C, be proloaged, towit EC, it nill fall direflly in the point D, 
| 45 bath been ſhewn ; but if F Che alſo prolonged from the part of C , it will cat the 
lie EC, prolonged at D ; that ts toſay, it will fall under CD: for otherziſe F C 
ſhould fall oa C.D ; andtherefore E C and F C ſhould have one andthe ſame com- 
moz ſegment , which ts ſhewn to be tmpoſ{ible, and if it ſhould be ſaid that F C be- 


mg protbiged, would fall aboue C D , the ſame abſurdity as befere weald foliow, 
towit'\, that the part ſhould be equal toits whole, which is tmpaſf ible, 
- PROP. 15. THEOR. 8. 


If two roht lines AB and 


"—" 


CD , do cut one anatber in E, 
they ſball make the oppoſite angles 
B at the bead equal to one aitber,” 


AED CEB, and AEC to BED. 


DemonftratiouF;Oraſmuch as DE fallson A B , the two atgles AED and 
DE B ſhall be equal ro two right angles; Again , foraf- 
muchas B E fallson C D', the twoangles CEBand BED, ſhall be c- 
qual ro two right angles, and all the right angles are equal toone ano+ 
ther : therefore the twoangles AE Dand DEB, » ſhall be equal tothe 
ewo angles CE Band BE D; therefore if che common angle DE B. be. 
taken away ;-\<'there will remaine cheangle AE D equal to CE B: in like 
manner it may be ſhewn that the angle AE © is equal to the angle DEB; 
Therefore, If two lines, &c; Which was to be demonſtrated. . 


COROLLARIE I. 


——_— 


to the opinion of Proclus) that two right lines cutting one andther , do make. four 
azples equal to four right angles, for zt hath been demonſtrated , that as well the 
two angles AEDandDEB , as the two angles AECand CE B, are equal to 
two right angles, by the 13*h, Therefore the angles conſtituted at the point E , are 
equivalent to twice two right angles , and therefore are equal to four right angles, 


COROLLARIKIKE IL 


By the ſame reaſon we may gather that all the angles conſtituted at one and | 
the ſame point , are only equal to four right angles : For if from the point E in \ 
the aforegoing Figure there be drawn 48 many right lines as you pleaſe » the four | 
angles conſlituted 1n the pdint E. , ſhall be divided into dgvers parts , the which are 
equal to their whole , 4 taken together ;, therefore thoſe four being equal to four 
reght angles, (by the firit Corollary z) all therr parts taken together , ſhall be 
likewiſe equal to faur right angles ;, from whence it is manifeſt that every Space, con- | 
ftituted i a Plain, about ſome point, is equiualent ta faur right angles , 4s is ma- 
nifeſt : foraſmuch as all the __ which may be conſtituted about that point; arg 
equal to four Tight angles ; Inltke manner, it is manifeſt that any namber- of lines 
at pleaſure, mutually 


EUCLIDE gathers from the Demonſtration of this Theorem , («cording | 


cutting one another, will make the angles at the point of Seftion, | - 


d)Cot-3-t. | 


| equal to four right angles, | 
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'[f ) 15-pet- 


a) 16. pet. 


| b) 4- c-f 


c) I 3+ pct- 


PROP. 16. THEOR. 9. p 


Of every trungle', 4s ABG, 
one fde B C bring prolonged, as to 
D , the exterior angle ACD , 48 
greater than either of the interior 
and oppoſite angles C AB or 


CBA. 


DemonſtrationF;Or let the ſide A C be di- 
vided in rwo equal parts 4 
point E, and'by E let there be 


ff 


in_ the 


| 


| 


FS 


| angles at the head E, conteined 


| prolonged to the 


| 


| 


i 
F 


drawnBEF; and let bE F be made equal to E B, and F C joyned. 


Foraſmuch as AE is equalto E C\, andE Fro E B, by Conſtruction , 
the two ſides AE and E Bof the triangle AE B, ſhall be equal to the two 
ſides CE ande F ot the triangle F E Ceach to his correſpondent, and the 
by thoſe equal ſides, © are equal ; the baſe 
A Bſhall be equal to the baſe 4 FC, andthe whole triangle to che whole 
triangle, and the other angles equal tothe other angles, cach to his cor- 
reſpondent , conteined by the ſame equal ſides ; to wit , ECF equalto 
E AB: Butthe whole < ACD isgreater thanE CF, it ſhall be there- 


| fore alſo greater than its equal E AB: In like manner, having divided 


BC into two equal parts in the point E, and drawn AEF, - in ſuch 
ſort as E F may be equal to E A and CF joyned,, and the fide AC 
point G it will appear that the exteriour angle 
BCG is vreater than the interiour and oppolite angle ABC : and 
therefore ACD which is f equaltoB CG, ſhall be allo greater than 
ABC: Therefore, Of every triangle one fide, &c. Which was tobe 


demonſtrated. 
PROP. 17. THE OR. 10. 


Of every triangle a3 ABC, 
two angles are leſſe than two r1ght 
angles , after wbat manner (o ever 


they be taken. 


B Demonſtration KOr firſt of all the ſide 

BC being prolonged to 

the point D. it will appear that the two 
angles ABCand ACB, are leſſe than two right angles. 

- Foraſmuch as the exteriour angle A C D is greater * than the oppoſite 

and interiour angle B, if the common angle A C B be added, Þ the two 

abgles ACDand AC B, will be greater than Band ACB; bu ACB 


A. 


land ACD areequal < totwo right angles: Therefore Band ACB are 


1 


aA 


lefſe chantwo right angles : In like manner, the ſide C A being prolonged | 


4 cO| 
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zi 


Bo | angle 


rothe poiur E, irwill appear that GABand AB C are lefle than two 
right anzles, &c. Lheretore, Of every triangle, &c. Whichwas to be 
demanſirated: - wm 

| oi i COOROULARIE L 


© From. theſe Demonſtrations \, it folloxs, ally. that every triangle that hath one 


ngle exther 1aght or obauſe ,; bath the other argles acute ; (or ſeeing it is apparent | 


that any two. angles of ewery triangle are le 7 than two r19ht angles; it is xeceſſary 
that if one angle be rioht or obtuſe, that all che other angles be acute , otherniſe two 
a/:igles of a tr table , ſhould Gr right angles, or greater than two right angles, \ 


COROLLARIE FL. 


tt follows alſo from this Propoſition , that if aright lige make nid Wh6-aal av- 
gles eniths right line , the oneabtuſt , the hed6s ves the 9 aro 
larline dravn from any pernt thereof on: tht other line , mAb fall az that þ#6 where. 
the atute angte 4s; era adhoess woaths 75d; 
'Ler ABwithC D make two unequal angles, towit, # BD azatt, aid ABC 
My - | "uf, did from ay pviorgas From'Alet AD 
be drawn perpendicular to C B: ITay that 
AD ml fall theſide of the acute angle 
ABD , Otherwiſe, Let it fall (if poffifle ) 
on the ſide of the obtuſe angle AB C, and 
let it be AC, therefore the two angles , to 
w#s, the obſe ABC , and the right angle 
AC of the _ ABC, ſhall te 
p | greater than two right angles , which is ab- 
B I> {ſ#rd,, being they are leſſe than two right 
hs angles ,, therefore the perpendicular drawn 
point A, on AB, ſhall nt fall on the fide of the obtuſe angle; therefore it 
on the ſide of the atute anole, 


'COROLLARIE 11H. 


Likewiſe it is manifeſt from this Propoſition , that all the angles of an Equila- 
terdl triangle , and the' tmo angles on the" baſe of an Iſoſceles triang te are acute : 
For ſeeing that © any tiis- angles of an Ecwlateral triangle ; and the tro wpper 
angles on the baſe of an Tſoſceles trrangle are equal to ont another 5 and %5 nell the 
firſt two as the laſt two, arelefſe thas two vight' argles ; val of them: ſhall le leſſe 
than a right angle that 15 to ſay, #t ſhall be acute , for if one of them were a right oy 


from the 


ſhall fai 


oftuſe angle » the two ſhould be equal to two right angles , or greater” thint two | 


right angles. 
PROP. 18. THEOR. t1. 
Of every triangle , as A'B C, the greateſt fide A C, ſab- 
tendeth the. greateſt angle A BC. 


DemonſtratzonF;Or ſeeing that AC is greater than A B, let« AD becut 


off equatro AB, and ler BD be joyned , foraſmuch as A B 
and A D are cqual, the wo angles Þ A BD and AD B thallbe equal ; but 
the exterior angle A D-B is greater © than the interior and oppoſite 


d) 17: 1: 


©) 5- i: 


f) 17-15 


A 
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a) 5+ 7+ 


b) 18. 1. 


| AB; the angle B ſubtended of the leaſt fide A C,, fhall be lefſerhan 


angle C : Therefore irs, equal ABD, 
A. ſhall be alſo greater than C: and there. 
fore the whole ABC yet much greater. 
than . the angle C. By the fame rega- 
ſon it will appear that the angle C js 
Erearer than. rhe angle A : Therefore, 

f every rang » &c, Which was to, 
be demonſtrated. 


COROLLARIE. 


It follows from this Propoſition , that the 
three angles of 4 Scalenum tr;angle are wnegqual : 


For let the triangle ABC be 4 Scalenum , whoſe greateſt ſide let be' AC, the leg 
_ 


BC, azdthemee: AB; 7 ſay, that dll the angles of that triangle are unequal ; 
For ſeeing that the fide A C i put greater than the ſide AB, by this Propoſition 
the angle B ſhall be greater than the angle C , by the ſame reaſon, the angle C ſhall 
| be greater .than the angle A; foraſmnch as the þde AB, is put greater than the 
rs let « Therefore the three angles are whequal : B the greateſt, C the mean,and A 
A oi 
PROP. 19. THEOR. 12. 


Py \, Of every triangle ABC, the 
greateſt angle B 1s ſabtended by the 
greateſt fide AC, (AC greater 
than AB.) 


Demonſtration gxOr if it be denied, it ſhall 

; F be cqual, er lefle : if equal, 
the angle B 2 ſhall be equal to the angle C, 
which is abſurd , for B is put greater than 
C, if the fide AC bedſaid to be lefſe than 


B 


the angle C : ſubtended of the greateſt fide A B Þ, which is yet more ab- 
ſurd: for the ang Bis greater . can the angle C , by ſuppoſition : There- 
fore the fide A C ſhall be greater than A B : Likewiſe it will appear, that 
the ide AC is greater than the ſide BC, purzxing the angle B greater 
chanthe angle A: Therefore, Of every triangle, &c. VV hich was to be 


demonſtrated. | 
COROLLARTIE. 
From this Propoſition it follows, that of all the | 
right lines drawn from one and the ſame point 
014 Yaght line, that lize which is perpendacular, 
& theleaſt. | 
For, Let the lines AB, AG, and A C,| 
#n the firſt triangle , be dravn from the point A, 
on the line BC , of whichlet AG be perper- 
dicular to BC: I ſay , that AG the leaſt * 


For ſeeing that ta the triangle A BG , the 
two angles AGB and ABG are cleſſe th® 


two right angles, nd AGB 154 right axeles 
, ABG 


—— 


| 


| pendicular DH : Therefore the perpendicular A G ſhall be the leaft. 


Lib: 1. OF EUCLIDE. 


'gles Þ on the baſe CD, towit D, and ACD, ſhall beequa 


ſball contein a greater angle , ( 
than the angle B A C. 


ABG ſhall beleſſe than a right angle ;, that is to ſay acute ;, therefore 4 AB ſhall be 
ater than A G , and in this manner , it might be demonftrattd that each of the 
Tz the other triangle, namely, the triangle DE F, u greater than the 


| Fer: 
PROP. 20. THEOR. 13. , 
D Of every triangle as A BC,tmo 
5  fides are greater thanthe other ; af- 
ter what manner ſoever they be taken 
(:bat is, B A and AC takenthpe- 
ther , are greater than BC ; like- 
wiſe ACandCB ate greater thais 


AB; and laſtly, AB and BCare 


B 


greater than A C.) 
Raney Þ Er the ſide BA be prolonged towards D, 2 in ſuch ſort as 
{ LUAD may be put equal roAC, and let C Dbedrawn : 
Foraſmuch as the two ſides AD and AC are made <qual , "= __ _ 
: GUT & 
angle BC Dc is greater than the angle ACD, it ſhall be therefore alſo 
greater than D; therefore in the triangle B CD the ſide BD oppoſite 
d co the greateſt angle B C D, ſhall be greater thai che fideBC , oppo- 
fire to the leaſt angle D ; but the ſide B D is equal to the two fides A C 
and AB: (for ſeeing thar A Dis equal toA C, if the common fide © AB 
be added, the whole B A D ſhall be equal to A C arid A B;) therefore 
the two ſides A Band AC together, ſhall be greater than the other fide 
CB: Inlike manner , it may be med, that rwo ſides (which you 
pleaſe,) of any triangle, are greater than the other fide; Theretore, Of 
cvery triangle, &c, Vhich was to be demonſtrated, 


PROP. 21. THEOR. 14 


A If on one of the ſides B C of a tri- 


\ BaidC, are drann two right hints 


BD and C D nithn, meeting ma 


CA of the triangle BAC: But they 
the anole BD C 4s preater 


n 


"OY 
— 


anzle ABC, and from the extremes 


punt D, thoſe lines BD and CD ſball | 
be leſſe than the two otber ſides B A and | 


| 
] 


| 


———_— 
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a) 3-1- 


b) 15.def.1+ | 
Cc) 1+C-l[- 
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DemouſtrationF;Or let B Dbeprolonged to the point FE: of the fide AC: 

1 foraſmuch as in the triangle BAE, the twoſidesB A and 
AE, *aregreater than the orher BE, it the common ſide CE bead- 
ded , Þ the fides B A and A C thall be greater than the ſides BE 


| and EC. 

|" Again, foraſmnchas , in the triangle CE-D, the two fides C E and 
| EDarec greater than the other C Dai the common {ide D Bbe added;the 
two des { 

and AC have beet ſhewn to be greater than BE and E C; therefore 


EandE B, 4 ſhall be greater than CGD and DB; bur BA 


BAandAC ſhallbe yer greater than BD and C D , which was in the 
firſt:place propoſed. 

Secondly , foraſmuch as the exterior angle B D C is greater than the 
interior angle DE C, and the ſame DEC is greater than BAC , the 
angle BDC ſhall be much greater chan the angle B AC: which was 
in the ſecond place pro ſea + Therefore, If on one of che ſides , &c. 
Which was to be demonſtrated, 


PROP. 22, PROBL. 8. 
Of three right lines F K,GK, 


— 5 | 
WW qrT—__ | and FG, equal to three groen 
Tags. right lines, A,B, and C ; to con 


- 
on 3, 


” i * k G* G ſtatute a triangle F GK : But tto 
yr; 


i 
n  ILLECOIT 


© of them , after what manner ſoever 


\ F2 they aretaken , ought tobe greater 
by _ © than the other ; foraſmuch as of 
every triangle, two ſudes after wbat manner ſoever they be taken, 


are greater than the other ſide. 


Conſtruiizon Þ Ec there be taken ſome right line, as DE , prolonged in- 

finitely rowards E, and of the ſaid line D E. Let there be ta- 
ken D F equalto ® Aand F G equalto B; and laſtly GE equal toC , and 
from the point F as a center ar the ſpace F D. Lerthecircle D K be de- 
ſcribed againe from the center G, and with che ſpace or diſtance GE, 
ler the circle E K be deſcribed; and let F K and GK be drawn : I fay,thar 
thetriangle F G K is made of three lines equal tothe three given lines 


A, B, and C. 


Demo»ſtration FOraſmuch as the pointF 1s the center of the circle D K, 

the line Þ F K ſhall be equalroFD , by the conſtruction ; 
therefore F K and A thall be © equal ro one another : Again, foraſmuch 
aSG is the center of the circle E K , the line G K ſhall be equal ro GE, 
by the ſame reaſon : Bur che line C is equal ro GE by the conſtruction : 
therefore G K and C ſhall be equal, and FG is taken equal to B: There- 
fore the three rightlines FK, FG, andG K, arecqual tothe three gi- 


—————— 


| 


ven right lines A, B, and C,8&c. Which was to be done. PROP.| 
— | 


—_— 
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Cee 


| PROP. 23. PROBL. g; 


To a given right line A B, and 
at a point there A , to conſtitute 
a right lmed anole FAG, equal 
ts a given right hned angle D CE. 


Conſtrattion [Er the contingent points C 
: and Ebe taken in both the 
A: R. one and the other lines DCandDE, 

G and let C E be drawn; then of three 
lines equal to the right lines D C, CE, andE D, = letthere be conftitu- 
red the triangle AFG ; in ſuch ſort, as AFbe put equalto DC, FGto 
DE, andA Gto CE. 


Demortration FDOraſmuch then as the two fides AFand AG of thetri- 

angle AFG, arcequa!to the two ſides CD and CE, of 
che triangle C DE , cach to his correſpondent , and the baſe F G equal 
rothe baſeE D, the angle FAG ſhall be Þ equal to the angle CDE: 
Therefore to a given right line, &c, Vhich was to be done. 


PROP. 24, THEOR. 15. 


i 


_ T) If tmo trian- 
k. gles ABC, and 
\. DEF , have two 
20 hos fides AB and AC 
bh TY equal to tmo ſides 
\. [ - N\-@ Brad BS 
Bo=—-— 0 Ep 


b each to bis corre- 
ſpondent , and the angle A conteined of thoſe equal ſides A B 
and A C , greater than the angle E DF , they ſhall have the 
baſe B C greater than the baſe EF. 


Demosſtratioa F,Or \ceing that the angle A is greatet than the atigle 

EDF; at the line E D, and ata point therein D, let there 
be conſtitured the angle «ED G, equalto the angle A, and ler D Gbe 
taken , equal ro one of the two AC or DF; and let EG and FGbe 
drawn: Foraſmuch then as rhe triangles ABC and E DG havethe 
wwo {ides ABand AC equal co the two fides DE and DG cachro his 
correſpondent , an4 the angle A, equal tothe angle E DG , contcined of 
the ſame equal {ides, >the baſe B C ſhall be equal to the baſe E G: Again, 


_ - WS 


a) 22+I. 


b) $.1. 


E 2 for- | £ 
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THE FERST ELEMENT + Lid. n. 


g) 21.1, 
h) Jo C, { 


A) 4. Ts 


b) 24.1» 


| foraſmuch as ING is equaltoD F, the triangle DGF is an Iſoſceles tri- 


angle : and therefore © the two angles DG F and D FG, onthe baſe, 
ſhall becqual: Bur theangle DGF is greater than the angle EGF: 
therefore DF G equal thereto , ſhall be alſo greater than EGF, and 
therefore the whole EFG, yer greater than EGF: Therefore in the 
triangleE FG the {ide E G which doth ſubtend the greateſt angle EFG, 
ſhall be greater than E F, which ſubrendeth the lefler angle EGF : But 
ex C is ſhewn to be equal to E G: Therefore B C ſhall be alſogreater 
than E F. 

.- Secondly, Letthe baſe EGfallonE F, ie, < ſhall be equal to the baſe 
BC . as before; butE G is greater than F E, the whole than-part there- 
of : Therefore B C f ſhall be alſo greaterthan E F, 


B CE FF G E G 


Laſtly, let EG fall under EF, foraſmuch as the two ſides D G and 
-andEG are 8 greater than the two fides DF and FE, and DF is made 
equal toD G ; h taking away the equal fides DG and DF, there will re- 
| maine E Fleſſe thanE GorBC , which we have ſhewn to be equal to 
E G : Therefore, If two triangles, &c. Which was to be demonſtrated, 


PROP. 25. THEOR. 16. 
If tmo triangles ABC 


" "4 and DEF , bave two ſides 

S AB and AC, equal 10 two| 

fares DEadDF, waht 

| bis correſpondent , and that 

\ they have thebaſe B C preater 
Woah 7 


# than the baſe EF , they mull 


| bave the angle A , contemed by the ſame equal right Ines AB 


| and AC, greater thanthe angle D, conteined by the equal right 


lines DE and DF. 


| Demonſtration FOr if A were not greater , it ſhould be equal or leſſe, if 

equal, the fides AB and AC being equal to the two ſides 
DEandDF, eachto his correſpondent ; © the baſe B C ſhould be equal 
cothe baſe E F, which isabſurd, for BC is purgreater than E F : If leſle, 
ABand AC being equal ro DE and E F, each to his correſpendent ; 


| 
| 


BC ſhould be b leſſethan EF, which is more abſurd, for it is greater | 
by 
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Therefore ſeeing that ir cannat be circhet equal, or 
Which 


by ſuppoſition : 
leſſe, ir ſhall be greater . Thetetore, If rwo triangles, &c. 
was to be demonſtrated. 


PROP. 26. THEOR. 17: 


D 


ABC, andDEEF, 
have two angeles Band 


glesE, and DFE, 
\ each to bis correſpon- 
——x ” aent , andaſideequal 
to aſide ; that is to ſay, either B C equal to EF , that which is 
adjacent to thoſe equal angles B and C,or elſe AB and DE,that 
wbuch ſubtendeth one of thofe equal angles C and D F E,they will 
have the otber fides A E and C B, equalto the other fides DF 
and FE, each to bis correſpondent, and the other angle A, equal 


to the other anole D. 


Demonſtration FOr if A Bbenot equaltoDE, oneof them ſhallbe great- 

"er, which let be DE, (if poffible,) from which le:G E 
be cut off * equal ro AB, andler GF be drawn; Foraſmuch as , the wo 
lides A Band BC cf thetriangle ABC , are equal to the two ſides GE 
and E F of the triangle GE F, each to his correſpondent, and the angle 
Bequal to the angle E, by ſuppoſition, the baſe b G F ſhall be equal to the 
baſe A C, andall the triangle GE F, equaltoallthetriangle ABC, and 
the angle G F E equal to the angle C ; butthe angle D FE, is equal tothe 
angle C by ſuppoſition ; therefore the angle G FE ſhall be in like manner 
equalto the angle DFE, thepartto its whole , which is abſurd : there- 
fore the {ide A B is not equal to DE : Therefore ſecing that the two ſides 
A Band B C arecqual to the two fides DE and EF, each to his corre- 
ſpondent , and the angles B and E conteined of thoſe ſides, alſo equal, | 
the baſe © AC ſhall be equal to the baſe DF, and the other angles A and 
alſo equal , which was propoſed, 

' Secondly, Let the fides ABandDE, ſubtending the equal angles C 
and DFE, becqual; I fayagain, thattheother fides AC and C Bare 
equal to the other fides DFand FE, cach to his correſpondent, BC to 
EF, and ACto DF, and the other angle A equal to the other angle 
D;, Forit BC benotequaltoE F: Let one of them, rowitE F, be the 
greater , from 4 which ler E H be taken , equal ro BC, and let DH be 
drawn. 

Foraſmuch then as the two fides AB and BC, are equal tothe two 
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If two triangles | 


Q; equal to tmo i- 


a) Jo I, 


b) 4-1, 


C) 4-15 


d) 3* Ts 


ſides DEand EH, and the angles Band & conteined of them , being put | 


equal, 
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a) 6, Is 


b) 35- det. 


equal, the baſe is equal tothe baſe, and the angle D HE © equal tothe 
angle C : therefore the angle DHE hall be equal to the ſame angle 
DE E, theexterior angle to its interior and oppoſite angle, which is 
f abſurd. Therefore B C is not unequal to E F : Therefore by the fourth 
Propoſition of this Book it may be gathered as before , rharthe rwoother 
fides, are equal to the two other, and the other angle tothe other angle : 
Therefore , If two triangles, &c. Which was to be demonſtrated. 


COROLLARTIE. 


It tseaſie to gather from this Propoſition , that the whole triangle is equal to the 
whole triangle , for by conſequence, 45 the two ſides AB and BC are equal to the two 
DE andE F, each tohis correſpondent, cont exuing thoſe equal angles, the whole tri- 
angle ts alſo equal to the whole triangle; which hath been already demonſtrated. 


PROP. 27. THEOR, IS, 


zwo other right lines A B and CD, | 
makes the alternate angles AG H 

and G H D, equal to one anotber; 

thoſe right lines AB and CD, ſball 
be parallel to one another. 


Demonſtration Or if they be not paral- 

lel, theybeing infinitely 
prolonged on both parts , they will meet either on the part of A C or of 
B D, otherwiſe they ſhall be parallels; Lerchem meer then (it poſſible,) 
onthe partof BD, as in the poincl ; and ſo GIH ſhall be a triangle, 
whoſe cxterior angle * A G H ſhall be greater than the interior and oppo- 
fiteGHD, which is abſurd , for A G H is equal to GH D, by Suppoſiti- 
on; Therefore A Band C D ſhallnor meet, and Þ therefore they ſhall be 
parallels: In like manner , it might be demonſtrated alſo that they can 
never meet on the partof AC : Therefore, It a right line, &c. Which 
was to be demonſtrated. 


PROP. 28. THEOR. 1g. 

If a right line E F falling on 
two r1ght lines ABandC D , doth 
make the exterir angle AGE, 
equal to the interior and oppoſite 
angle GH C , and on the ſame 


FE 
"wal —— 
H\ : 


If aright line EF , falling on| 


part , or the interior angles on the ſame part, AGH and| 
CH G, equal to two right angles ; thoſe right lnes AB and 
| 


[ 


| 


|C D ſball be parallel to ont anotber. 


DEMON | 


LIAMIL 
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ſame part ; and the tao mterior angles BGH and GHD, 


| to GH C. 


> is d equal co the ſame angle AGH, the angles E G Band G HD thall 


__—_— — AF 


raſmuch as the angle GHC is equal to the angle FGA 
by ſuppoſition, and rhar the angle BG H * is equalto the 
ſame angle E G A, being both oppoſires at-che: head G ; the two angles 
BG HandGHC, waich are altcrnarc and oppoſite angles , b ſhall be 
alfoequal to one another : Therefore'© A B-arnid CD ſhall be paraliel to 
one another, | | : 
({Serondly ,. If E F falling on AB and:C 1 doe make the intetior 
tes, and on che ſame party to wit AGH and C HG, equal to two 
right angles : I ſay, that ABandCD are alſo gg? For ſeeing that 
AGEandA'G H4 are equalto two right angles, and that the interior 
angles AG Hand CHG are:pur equal to rwo right angles, the angles 
AGEand AG H ſhall be equal rethe rwo angles AG Hand CHG; ta- 
king away cheretore the common angle A GH, there will remaine the 
exterior angle, cqual to the interior and oppolite angle.oh the ſame part 
GH C: Therefore A B and C Dſhallbe parallels by the firſt part of this 
Propoſition: Therefore, If a right line,&c. VV hich was to be demonſtrated, 


PROP. 29. . THEOR. 20, 7 
If a right line E-F doth fallon 
two parallel .right lines AB and 
CD , 2t ol make the alternate 
RY H\ angles AGH and DH G equal to 
one anotber, and the exterior angle 

E GB, equal to 115 interior and oppoſite angle GH D,and on the 


Demonſtration 


a 
7 20s 2&1 
ha ® 


and on the ſame part, equalto two right anzles. 


Demonſtration Ty if they be not equal, let the oneof them, to wit A GH, 
be the greater, foraſmuch then as the angle AGH is 
greater than the angle DHG, if the common angle BGH be added , 
2 the two angles AG HandB GH, ſhall be greater than the two angles 
BGHand DH G); butthe twoangles AGH and BGH b are equal to 
ewo righrangles : Therefore BGH and DHG ſhall be lefſe than two 
rightangles, therefore A B and C D ſhall not be parallels, < which is ab- 
ſurd : forrhat they are pur parallels: Therefore the angle A G H, is not 
greater than che angle DH G , and therefore is equal thereto; if it were 
ſaid tobe leſſe, the ſame abſurdity would happen. 
Secondly, I ſay that the exterior angle E G Bis equal to its interior and 
oppolite angle , and on the ſame part GH D: Foraſmuch as the angle 
G HD is ſhewn to be equal to the angle A GH, and thatthe angle EG B 


© be equal ro one another , and fo it may be ſhewntharE GA is equal 


Thirdly, I ſay that che two interior angles, andonthe ſame part, BG H 


—_ 


a) 4.c. 1. 
b) 1 7. 1- 


c) Ii.c.i 


and G H D. are cqual torwo right angles. | 


For 


THE FIRST ELEMENT Lib.x, 


a) 29+T- 


þ) 1.C.\, 


c) 27+ I. 


For ſeeing that the exterior angle EGB is ſhewn to be equal to 


|'GH D, if the common angle.BGH beadded; frherwoangles BGH 


and G H D ſhall be equa! ro the'two angles EGB and-BGH ; £bur 
EGB and BGH are e<qual-to two right angles : Therefore BG Hand 
GHD ſhall be alſs equal ro two right angles, by the ſame reaſon , the 


two angles AG Haud G H C will appear tobe cqual to:two right angles: 


Therefore, &c. Which was to be demonſtrated. 
Otherwiſe, Let A Band C D be parallels: Iſaythar'the alternate, an- 


| gles AGHand HG D are cqual to. one 
another : If ir be not.ſo, the one of them 


ſhall be the'greater::. Ler chen AG Hbe 


adding the angle H G Bj the two ang] 
HGB and DHG ſhall _ 
two angles: HGB and AGH+;: but 
HGB and A GH are equiyalent: crorwa 
right angles;therefore HG Band D HG 
ſhall be leſle than two right angles , therefore A Band CD ſhall not be 
parallel , which is contrary to Suppoſition:: .Therefore the angle A GH 
1s cqual ro theanzle GHD.. 

Secondly, The exterior angleE G B is equal to the interior and op 
ſite angle , andof che ſamepartGH Dy for the angle EGB isequ alto 
cheangle AGH) and the angle G HD is ſhewn to be equal to the angle 
AGH: Thereforethe angle E G B ſhall be equal tothe angle GH D, the 
exterior to the incetior angle, | 

Laſtly, The-two interior angles, and on the ſame part, BGH and 
GHD are cqualto two right angles : For ſeeing that the angle EGB is 
ſhewn to be. cqual to the angle GHD;'it the angle BG H be added to 
each of them, the two angles GHDand BG D 


rwo right angles ;. therefore the angles BGH and DHG ſhall be alſo 
equal to two right angles : Which was to be demonſtrated. | 


PROP. 3o. THEOR. 21. 
The right hnes AB and CD, 


+7 SOM B parallel to one and the ſame right 
i = rw teEF, are alſo parallel to one 
” another. 
D 


C Demonſtration Et G H be drawn ,. cut- 
4 Ls the ſame right lines 
in the points I, K, and L, foraſmuch as 


the rightline G H doth fall onthe parallels ABandEF, theangle AI K 


ſhall be equal © ro the alternate angle FKI; Again , foraſmuch as G H 


falls on the paralleis C DandEF, the angle D L K ſhall be equal to the 


angle I K F, the interior, to the exterior angle , or the exterior to the inte- 
rior and oppoſite on rhe ſame part But Al Kis equal to the ſame IKF; 
rherelore AIK >and D L K ſhall be equal co one another , which being 
alternate angles , ©thelines A B and C D ſhall be parallel to one another : 
Thercfore, The right lines, &c., Which was to be demonſtrated. 


heres, 


eleſle than the | 


| all be equal to rhe tw, 
angles EGBandBGH: But the angles E G Band BGH are equal to: 


PROP. } 


the greater: ( if poſhtle.) Wherefore 
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PROP. 31. 
From 4a given point A, to 


| | A, 


ven r1ght line BC. 


ys  __ — 

| Dbe-taken in the. given 
lineB C ; and:ler A D be drawn, making any. angle at pleaſure with BC, 
\as the angle A,D.C, andinthe-point Aof- the given right line A.D,. lec 
| there be confticuted the 2 right lined angle F AD, equal to the righe 
| lined angle ADC, andler F Abc pralonged directly crowards 


| DemonſtrationFOraſmuch as the two. alternate angles F AD. and C DA 
LE 8 are equal' by conſtruction, the line AB.b ſhall be. parallel: 
'toBC, and'drawn from rhe given point A, VV hich was to be done, 


PROP. 3z. THEOR, 22. 


Of roery triangle; as ABC, | 


'E one of the ſides B C being prolang: 
; ed', the exterior angle ACD Ff 
equal ry'1ht two xterior and oppo- 
 fite anples A and B , and' the 
tbree inter ir. angles A . By and 
AC B, of any triangle , are equal 

_ to two right angles. 


Cnofradies. FOOr from the poine C: les CE be. drawn. parallel ta 


DemouſtrationF;Oraſmuch'as A C doth fall on the parallels A Band CE, 
the alternate angles * A and A C E arecqual; Again, for- 
aſmuch as B D falls on the Parallels AB and CE, the angles B and 
E CD ſhall be > equal; theexterior angle to the interior and oppoſite an- 
gle on the ſame parc: Therefore the rwo angles ACE and EE CD; that 
15 to ſay, the whole A C D thall be equal to the ewe angles Aand B, the 
nor 3 ont ro the gwo interior and oppoſite angles z Which was 
ropoicd, 
; Sadly » I fay that the three interior angles of the ſame triangle 
| ABC; towit, A, B,and A CB, are equal totworight angles. 
; Foraſmuch as AandB are equal to the angle AC D, as hath been 
ſhewn , if te comman angle AC Bheadded, the three angles © A, B, 
and ACB, (hall be equal ro the two angles ACB and A CD; bur the 
tewoangles ACB and ACD ate equal torwo 4 right angles z therefore 
EF the 


mt 


—E adramaripht lme parallel. to.0 gl- 


Conſtru@4on. '8 Er the contingent. point. 


a) 23. t: 


b) 27: 15 


a) 29:1; 


b) 29+ 1s 


—_—————_— 


| 


"THE FIRST ELEMENT bil 


g) 3% 1- 


| fore of every Rs &c. . Which was to bedemanſtrated. 


| 


rok her wg aw other , el the rs 


-| right angle, therefore (een he 


| manner equal and Ss allel. 


| of the other. ” 


the riirce angles A, B, and A CB are c<qual to two right angles : There- 


"COROLLARIE I. 


From 1 this 32. Propoſition te gathered that the three angles | 
bs Sno to three als taken together, of am of triangle : _ 
amt. of Se on Nx 6 the dives ala of the aber » te ona 


© to IO regbt 4 les. of vs e are 
Poet 58 gp wp ond ak pe axgle 
7 e 5f two.gugles of one Aaons Mn chu les of ano- 
ther tri, iangle , each to his correſpondent of thee ſhud be equa | 
tes fol be quiagh. 47: 


-COROLLARIE IL. © wait 


Its alfs evident, that tn every Iſoſceles go .conterned hs 
trier angle aL of the onthe the bſe ihe 
LOI angle, bet themngrher & a ive rehs gle f Seexng 
the three angles are equal to two 4 pt d bp 
pf rp 3 _ are ans oat. 470- 
tangle : - But if the 


le : 
= angles ſhall be leſſe bars 


[ be 


ther , each of them 


f bg be obtuſe , none FR 4 
es the two Þre ht ther , kar 4 right Thy: 
fois: le roy lg. each of the other angles ſball dh. than 


ANTE much # the two together , are greater than s right angle. | 


likewiſe maifef, that le of  « the mol 
Ey 7 right angle, Mn gs 816 | iMarte-] 


into tree gl, make each 
fps hoyhoregad, boy Ou EA 
b COROLLARIE IV. 


Cn ke dewbl Þ ent | 
oy a+ 2-2 Ns 


ſpeed a6 andy :tuted two Sca- 
, each of which 


* perendiculer, 

, another hs an Firye , thatwhich 

EE, Gee” oo Ear: the | 
4 ri 


PROP. 33 THE OR. 23. 

| The right lies B D and a C, 

"| . which joyn together two right hnes 
..: BA andD C equal and parallel, | 

© -* andon the ſame part , the ſans | 

right hnesB D and A C are miite | 


.COROLLARIE. 11. 'E 
al 


It is alſo evident , that 
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Demorſtration FOr let A Dibe drawn, foraſhnich as A D fallson the patal- 
leis B Aand CD, © the alternate angles ADandADC |a) 25: t: 
| ſhall be equal ro one another, and foraſmuch as BAis,equal rs DC by 
| ſupooſition , and A D common, rhe two fides B A and A Dot the triangle 
| ABD ihall be equal to the rwo fides 'D C:and D A. of .the triangte 
DCA, each to his correſpondent, ahdthe angle B A D. equal td the an- 
gle C D A conteined of thoſe «5 ſides > the baſe Þ BD ſhall becqual | b) 4. r. 
ro the baſe AC, and the whole triangle ABD&ſhalt be equal to the 
wholle triangle D C A, and the other angles equal to the arher angles, 
each to its correſpondents to wit, C equal to B, and DAC cqual ro 
B DA, which being alrernate angles, © che lines BDand AC ſhall be |c) 27: 1: 
parallel: But they arc alfo ſhewn ro be equal + Therefore they ſhall be 
equal and parallel :- Therefore, &c. Which was tobe demonſtrated, |. * 


PROP. 34. THEQR. 24. 6. | | 
In Parallelograms the oppoſite | 
ſides 'A.B and © D "and the yppo- 
fire angles DB A and ACB\,\ arc 
equal ro one aarber , and-thtir 
IC Diameter AD doth deoide them 
ento tio equal parts. + ; al \ 4 ITED 2qIm: _ 
| Demonſtration Or ſeeing char B A and DCare parallels ;:andirhae AD |- 


fallech on them, 2 the alretnare angles BA:D and ADC | a) ig. t« | 
are equalto one another ; 'Again , ſeeing tharBD and A C are parallels, 


the alterhate angſes PD Rat AD are alſo equal: Therefore.ſcring 
that the twoangles B a D and BD A of thetriangle ABD ,-areequalto 


| the twoanglesC A D and C DAvfthetriangle ACD, each to his cor- 


—3A 


[5 all be bk - bY 26: t6 
oppoſite'A Cz" and | 
wo 2 
"ws 
SI 
bQivide the Pag c) 4-1 
des and the angles / &c. | 
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equal . 


We POP 


eto two e 


FE ara 


| From this Propoſs ti0p 


CORMLL ABLE: -E 


"THE FIRST. ELEMENT Libaz. 


ed, that | quadyi- 


be in the firſt 
her due e,n o emrgens ls equal, is a Par; am ; 
for the two ſides BD andBA 4 wACad CD, each to bis corre- 
ſpondent and the b; AD ens, © ate Band C ſbal be equal , and the 
other angles alſo ſbi to the two other angles , each to bis correſpondent, 
foal the alternate are at the AandD, ſball be equal to one ane- | 
ther : ona ST all be a Parallelogram , all the fdes being Parallels. 


COROLLARTE:IL 


ofa, that alt 
triangles , it 


w 


' It follows alſo, that every four ſided figure which bath-the oppoſite avgle* 
reds; 4 11 the fermer Ae a aer + 


Fo 


to wet, A to D,ard Bro C : And by |, we 
been ſhewn in thi 32 Propoſition, the for 
angles being equal to four r angles, the 
two angles Band B AC be equal to two | 
right augles : In like manner B aud BD C 
. . ſhall be alſoequal to rworight angles : there- 
fore as vel BAndCDa'B and A C | 
- ſhall be pardllels; and therefore the« 
. Propoſed is a Pardllelogram , and the ſame 


FT Ag all the _— were right 


att el 
[. - {aid Dragonal line doth cat the We enre ba | 
(Few { þ as the two ſide 


But Pot Gem nas 
the 
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Lage as is eafie 


Dy fog ark annagts' 1 wot po | 
Fes Br —_—_ :firated, if the P 


tinned be anderfoed ,» # there vs ſad neat of Wales boy 
PROP. 35. THEOR.' 25. 


The Paralllograms A CDB 
and FCDE, conſututed on one 
and the ſame baſe CD , and be- 
tween the ſame parallels A Band 

. CD are equal to one another. 


Demonſtration raſmuch as AC D Bisa paralle m; AB is zequal 

petkCAC pagan, AN hn 

fore'A B and FE are cqual to one another 3 therefote if the common line 

BF be added, < the whole AF ſhall be tothe wholeBE; 4bur AC, 

is alſo equal ro B D,, therefore the two fidesFAand AC of : cl 
FAC ſhall be equal tothe two fidesSE Band BD of the triangle BE 

cachto his correſpondent, and-the angles 'A'and B conteined of thoſe 


; earcequal, the exterior corh ter te; and contra- 
oy; tech bee ths baſe Cl be angle BY the bole ED D, and the 
let BRO bo che whalerriang '» frotn which thecom- 
mon. triangle B G F- bei CN — - 8' the craps wm'ABGC 
will remain, equal to the rapezi um EFGD; to 'Trapeziums if 
4.2 adde ths coniipl han leC DG, the Ss Parallel 
CS ERatbe cond eothe wwhcle Parallelogram ED CF: Therefore 
the Pal ograms conſtitured , &c, Wide Honn was to be demonſtrated. 
| Hub Parallelograms conſticured on one aud the ſame baſcBC, 
Ki ng ; as well the fide AD as 
F, 'be equal to BC, as afote- 
d, and ABroDC, and the exterior 
\ FDC, to. the interiot and 
| fire angle A: Wherefore the two 
Th EDS 
pthe angle A, 
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a) 34- rs 
b) T* Cel. 


d) 34 1: 


©) 29« 1% 
f) 41. 


c) 2.C.1, 


g) 2c 
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"THE FIRST E CEMENT - "Libzt. b 


a) 34 7+ 
b)t. c-([. 


C) 33+ To 
d) 35- 1- 


e) 1. c-(- 


b) 35. 7, { berwee 0 lib quo nranotery bur - 
[77 | rhir bales (hich arothe cingls propoſed & C Dand BCD),athll 
CL +1 ves (whi are the tr 
2 | bc alſo equel to an COTA There the ge ec Which was 
| ro be demobſtrated. | 
_— = 2 | PROP, 


qual to the, ſame Parallel 
and DBGH_<arc poly ognalhinrens Therefore the arallelograms 


| pen LCD den parallel to AD, vand DF | 


and therefore equal ro one anorher : : Therefore raking away the Zolfition 
line HD, there would remaineD G, equalro A H, and as before, the 
trinnyſe G D Cſhall be equalto the rriangle HA B: Therefore if to each 
of them there be added the commen Trapezium H B C D 7 rhe whole Pa- 
rallelogram A B CD ſhallbe equal ro the whole Parallelogram HBCG. 
Which was to be Femeiiined. 


PROM. 36. THEOR. 26. 


Demonſtration Or let the right lines C Gand E B be drawn z foraſmuch 
as GBis 2 equal to H D, and CE jspur cqual to the ſame 
HDihe two fides, >GBand CE ſhall be equal to one another , he 
which hich, being para! parallels by ſuppoſition , thelines C G and E B which j 
whrpagLs 2--rpun calle, and BG and CE ſhall bea Pa- 


rallgram: Thereſbre che Paral mA CE F ſhall be equal 10-the 
ParallelogramG CE Hong (9D {on the ſame baſeCE\, and tang: wi 
| ſame Parallels, by the ns, the Parallelo PTSD Molhe 


#6 Whichwas to be demonſtrated. 
PROP. 37, THEOR 27s... 


BCD, conſtituted on one and the 


equal to one another. 


T 
he 


with. AB, 
pa hobo and BC Fea P 
on.one and che fams baſeC D. 


ind 


A F...&__B The Parallelograms ACEF 
© | adBGHD, conſyututed on e on equal | 
fy bs Ns * baſe 5s CEamdHD., and between | 
Fa |] the ſame para ARAGF CD 
C* = _ are equal to one "angther— mo, 


: F. The triangles A ©D ard) 


-—* (ani haſt E D, and beraeen he 
© ſame parallels AB and he ,|are 


as 


UMI - 191 


& whey %(fr tj! PROP."38:: THEOR: 2 28; _s es Few Yoo. | 
SEES AY 1210 5: = 0p" triangles ACF A] 
Io BEEF Rene ct: 


CF and F E,, and betmeen the 
WA borne ns pales one auother.. 


tr CH ind ED be drawn 2 parallel coFAandEB, [69 31-1. © 


AB ed on both parts in the points H and 
D',AFCHandBF D halle Fenelon and dequal to one an- |b) 36. r. 


other, of rho: +: ſe A and BFEare<thehalves: [c) 34-2. 
Therefore thoſe triangles « be alſo equal 'roone another ; "Firraling [1d)7.c.{ 
the triangles, &c. ok hich was to be Jemoiſtrared, *h 


PROP! 39. ('THEOR: v9; | 
[4034417 * i» The equal triangles ABC| f 

| [ -.....7 ad DBC, conflitured on ane. 
£55468 1.towd the fame beet ©, and in 
| Þ=D5 © : 0 ys part AD , are alſo be- | 
by fs + \>/11£08en Rs ſame parallels, that is | 
BE ———_——C.. 

ITT: _—_— that the line dramn from 
AlD, # parallel to. BC. 


Demonſtration if ADwere tot patalleſtsBC, ORE 
fromtche poirit A't parallel co the ſatne BC, which would | - | 
pie abore AD; orvunder ir: 4 Letcherefore » AFbe drawn asa parallel 2) 31.2. | 
BC -if A D''be not #'pardllel ; and Tet "CF be x ed ©: Fe 
tmch as AF and BC are parallels, the'r 2 thi 
PEISINSO) bur che -D'C 
ane A le A B C by Suppelitjon; therefore the tri cFBCandDCB |c)..c.f. 
ual ro one ariorher , che to the whole , which is abſurd. 
If irbe d chatthe line to. B C drawn from the point A to- | 
wards D, (ball paſſe above A D, the ſameabſurdity will happen; there- MO 
foreAD is alel r0BC + Therefore the cqualrriangles, Gic. &c. Which | 
was to be. emonſtrated. - 


'FROP..40, THEOR. 36... © 

-Thes qual trig 2/t AB.C and DEF, conflituted onequal | 
ifon coder, and'on tht ſame part AD , are alſo be- 
tween the ſat Parallels; that is to ſay, that the line drawn 
from the point A'to D , ie parallel BE. | Dems: 


_ a... A. FT OO TTY 


 [& 37-1: 


MI - 1989 


THE FIST. EUWMENT  Libbs.|? 


a) 37+ 1+ 
b) 34: #.. 


b)r.cl.__ 


| —_ Therefore AD i is 


RESPERL 0 otherwiſe. thete migh be drawn Finn: the 
OY 4 . a ; a parallel ;to ® BF 5: which ſhould fall above or 
under AD. 


| 


Fa pleaſe) b be divided x 5 Luo B C)) into two *eq 


int A 


joyned : Foraſmuch as the lines AG 
and) B F are paralles ,/ the triangle 
GEF ſhall be eq 
ABC, burtheeri 
tothe ſame tri 
tion : Thereforer 


"Ter AG be drawn parallelicojBF, (if poſſible) and/ let GFbe 


to the triangle 
e/DFE igecq - 


C b 
wing 1 appt 


<6 


1 Tm 


&c. Which was to be 
Ws; 4. THEOR:. 3. , 

ccilyB.u' - Tf a Parallchgram ACDE 
-' hath the ſame baſe CD, as a tri- 
. ang/e,B CD , andis betweewtbe 
ſame parallels A- Band C D, as is 
hba the Porale- 
logram ACDE ſball be double 


zo the triangle BCD. 


E is the BC. Thendor If aP 
-— ale biootertaye BCD: x ms IPA 


| PROP. 43.  PROBL. rx. 


© » Tocanfluue Ls am | 
. EFCG equal to a gaeen truanghe 
ABC, ma groen right ined, 
" angle D. | 
Tae einen | 


wt Conſtruſtion T Et one of the ſides of the 
Wo ABC, (which 
parts in the poine 


I ——— 


By[, 


UMI - 198 


mh - #4 w h 
w "i . - » 
- 


= —ſ _ tne dt tin tio. _— FORT tec. Mt. TIT —_ RG 


TTY 'Þ . OF E WCLIDE. 


| [E, end er AE be joyned; and lerthe angle-CE F be made equal ro the 
angle D; then let b AF be drawn paralleltoBC, = in 


the point F; alſo let C G be drawn from the point C EF, 

ing A F prolonged in the point 'G, 6 ll the Parallelogram 

| CG be conftirtredin che angle CEF, which is equal ro che gizen 

age 4 which ſaid Parallelozram I ſay is _ Ws given trian- 
'®, GC. 


 Denpoſreias FpOraſinach a5 the triangles ABE and AEC are equal ; 

conſtitured on the equal baſes BE and E I and 
| berween ,vhe ſame en Kors AFand BC , the whole triangle ABC 
ſhall be double to the criangle AE C : Bur the Parallelogram FE CG 
is 4alſo double rothe ſame triangle A E C : Therefore the triangle ABC 
| <and che Parallelogram F C be ual roone another, and the paral- 
lelogram FC ſhall I have the angle C ts to the given angle D, by 
Ty conſtruQion': Therefore we have conſtituted, &c, Which was to be done. 


1... - PROP. 43. THEOR. 32. . 

A FD : Of every paralleloram , As 
Go | ABCD\the complements DILand 
Py IB of the parallelograms G E.and 
<] * -F H, which are about the Diane- 
a - 5: eo polite rs 


2's I. ABCs the 
"I C divideth the p a hoes wg 


"ried wo ecu ws, dad\thy ite iev eels AGIand AEI 
wo later be cut-off 


equtooremat her., by the ſame 
| fron file, b><6 Trp BFCI and E DHC1, ſhall 
eiin equat nes he FIC andH]Care.cal- 
| fotqualco' anorher z the vt & taKen Iro the 
Trapeziums, the lements 4 DI andLB, wa $ equal: 
forgave, We; va5to be demonſtrated. 1 £SAN. 


PROP. 44 PROBL. nm... 


- On FFTew ribt. Tine A> "ts apply + aa. ; 
LMPir; 0 wn ge wg: i 4 ee I 


| axgk C.- = : 
6 Er the b confirmed, droche 
afratin tt  partelogam DB RPG hncealiion equal 

Taety HE clurepan,h HI Engg E 
5 UH * rawn, . 'L 

DESETT 1;-after char ler che Diamecer: LF bedrawn , by 


c)38. kt. 


d)4t. 1. 
£)6.c.L1. 


2) $4.1. | 


b) 3.c.1. 
C) 34/14.” 


d) 3-c. 1, 


dog 2h mexting D G prolonged inK , and 7 lee KL be drawn, 


THE FIRST ELEMENT Lib. 1. 


th, 


angle EFG the which is made equal to the 


parallel <to G H , meeting I H prolongedin L , and letE F be prolonged 
to the point M: I ſay, that the Paralielogram LM FH 1s the 


lelogram required. 


Demonſtration FOr it hath the fide FH equal to the given line A, by 


Paral- 


the conſtruion , and the angle H FMis4 equal to the 

angle C : Thercfore 
HF M ſhall be alſo 
equalroC, and laſtly, 
the parallelogrgm FL 
1s equal to the paralle- 
logramGE , the com- 


- 
— TT TEE ELIE EINE EEE SS ER 


B plemenr equal to the 
"c ve complement , which 
oP -F ſaid parallelogram GE 
A is made equal to the 
— m_ "M L 


triangle B: Therefore 
| F L ſhall be alſo equal 
toB: Therefore on a given, &c, Which was to be done. 


PROP. 45. PROBL. 13. 

To conſtunte a parallelogram 
DI , equal to a groen right lined 
figure AB, ina proen right hned 


- angkC. 
Conſtrution F Et the Parallelogram 
Ld G be made 2 equal to 


the triangle A , having the angle FD E 
equal to the given right linedangle C 


AE 


0 OE H thentothe line GE, let the parallelo- 
4% hs gram El be applyed , equal Þ to the tri- 
angle B, having the angle G E H equal to the angle C, and ſo what was 


required is done, | 


Demonſtration F'Oraſmuch as each of the angles FDE and GEH, is 

made equal to theangle C, < they ſhall be _ ro one 
another; therefore if the anpleGE Dbe added, 4 the twoangles GE D 
andGE H ſhall be equal to the two gnglesG E DandFDE,; but FDE 
andGED are equal to two right angles; therefore GED and GE H 
ſhall be glſo equal to two right angles, Therefore © D E H ſhall be a right 
line: By be oe reaſons it may be proved that F G and G I do make a 
right line. Now ſeeing that cach of theſelines D F and H I are equal and 
parallel froE G , they ſhall be equal and parallel re one another, and 
the right linesF I and DH which joyn them together ; £ ſhall be alſo 


equal and parellel : Therefore DI ſhall bea paralleJogram , made of the 


two'parallclograms' D G andE1, equalto the two triangles A andB: 


Therefore the parallelogram D 1 is equal to the right lined figure A B, 
9s. hr angle D equalto the given right lined angle C: Which was 


— 


[ 


— - 


to be done. -- 
NI PROP. 


a md _— —— — TE” — _— QA 
—_ 


! 


OF EUCLIDE. 


PROP: 46. PROBL. 14. 


Q . OnagrwemnebtineAB, to 
aſcribe a Square ABCD. 


Conftrutizon | Er the right line A G be 
| drawn 2 at right angles ro AB; 
and from the point D let b D C be drawn 

parallelto AB, likewiſe let BC be drawn 
parallel to AD, meeting D C in the point 
| Che fizure A B C D ſhall be a Parallelo- 
gram, and therefore the fide D C < 1s _ 
is 


A. _— ro AB, and ADequal troBC: But A 
put equal ro A B, therefore B C 4 ſhallbe 
alſo equal to A B; therefore A BC D ſhall be equilateral : I ſay ir is alſo 
a ReQangle. 


Demonſtration F(Oraſmuch as AD and BC areparallel , the <angles A 

and Bareequal to two right angles, bur A is madearight 
angle, therefore B ſhall be alſo e tight angle , and che two oppoſire angles 
D and C fare equal to them, and therefore right angles : Therefore the 
Parallelogram A C is reangled, and equilateral, and therefore ſhall be 
a Square : Therefore, On a right line, &c. VV hich was ta be done, 


PROP. 47. THEOR, 33. REY tut 
In r19ht angled triangles at 
S173 ABC, the Grrir gd xs 
'BC, which. ſubte right 
angle BA C; iequal to the fquares 
AF audCl, of thefis AB and 
AC, which dv contein the fins 
 riht anole BAC. JK 


Demon ſtratios | Et AK be drawn 2 parallel to BE ot toC D, cutting 
B C in che point L,, audlet the rightlines AD, AE,CF, 
and B H bejoyned : Foraſmuch as the angles BA CandBAG are right 
angles, Þ»G Aand AC (hall make one only right line, by the ſame rea- 
ſon BA and A I fhall alſo make one right line. | 
Again, Foraſmuch as the angles ABFand C BEarecqual ( as bei 
riche angles; if the common angle ABC be added, the whole AB 
ſhall be < equal to the whole CBF, likewiſe the whole A CD fhall be 
equal cothe whole B C H: Foraſmuch therefore as the two fides AB 
2andBE of the triangle ABE, are cquatl ro the two fides CB and B F 
'of the triangle C BF, each to his correſpondent , (as appears by the De- 
finition of Squares,) and the angles ABE and C BF contcined b 
thoſe ſides are ſhewn to be equal: 4 Thoſe triangles ABE and CB 
ſhall be equal ; but the Parallelogram A F is <double to the triangle 


Ge 2 _ CBE; 


— 


GE ———_—_—_— * "Y " 4 —_— —_———— 


2) 11-t. 


b) "20 Is 


C)34. I 


d) 1: c.[. 


C) 28: 1: 


f) 34-7 


a( 31:1; 


b)t4- Is 


E) 2+ C- f, 


d) 4- t* 
e) 41-1 


——_— ©. _— FI" FY 
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THE FIRST ELEMENT Lib. 1. 


c) 1-Cel AC is equal to the ſame ſquares of BAandBC, c<theſame ſquares of 


CBF, being on the ſame baſe, and berweea the ſame parallels : Ir (hall 
be therefore alſo double ro rhe triangle ABC, and che Parallelo:zram 
BK is double ro the ſame triangle ABC, ic being on the ſame baſe, 
and between the ſame parallels : Therefore the parallelogram B K ſhall 
be equal to the ſquare AF. 

| By the ſame diſcourſe it might be ſhewn thar the Parallelogram LD 
| cqual tothe ſquare CI : Therefore the: ſquare E C ſhall be equal ro 
' the rwo ſquares A F and CI: Therefore, Incrianzles, &c, Which was to 
be demonſtrated. 


PROP. 48. THEOR. 34. 


A If the ſquare deſcribed of one 
\ of the ſides A C of a triangle AB C 
\ be equgl to the ſquares of the two 

| « \ other ſides AB and B C of the ſame 
\ triangle ABC , theangle ABC 

C Bp eD #© a rpht angle. 


Demonſtration Þ Et B D be drawn equal toB C, and ar ?right angles to 

AB, and let AD be joyned; Seeing that ABD is a 
right angle, the ſquareof AD bis equal to the two ſquares of A Band 
B D - but the ſquare of B D is equal to the ſquare of BC, ſeeing that the 
lines B D and BC are made <qual, wherefore the ſquareof A b ſhall be 
equal to theſquares of B A and BC : Therefore ſceing that the ſquare of 


AC and A D ſhall be cqual; and therefore the lines AD and AC are 
_ Foraſmuch rhen, as in the triangles ABDand ABC, the two 
fides BD and B A arcecqual to the two ſides B AandBC, each to his cor- 
reſpondent, and the baſes AD and AC equal, the angles at the point B 
conteined of thoſe 4 fides ſhall be equal ro one another : But ABD is 
made a right angle: Therefore A B C ſhall be alſoa right angle : There- 
| fore the ſquare, &c. VVhich was to be demonſtrated. 


Es a lt 


— 


The End of the Firſt Element of E UCLIDE. 


—_— 
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THE 


OF EUCLIDE. 
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SECOND ELEMENT 


 EUCLIDE. 


THE ARGUMENT. 


AIUCLIDE treats in this ſecond Book 
of the power of right lines, ſeeking the 
MR EOCAe quantity of the ſquares of the parts of 
Iles) every right. line divided, and of re&- 
: ( 8 angled Parallelograms conteined.. un- 
\ We der the parts 'of the ſame divided line, 
Vs compared as well. to one another 5 
'  ...__ as With the ſquare of the whole; &c. 
and for that cauſe he here unfoldeth in the firſt place', by 
theſe two Definitions two things which are neceſſary 
for the well underſtanding of what is to be demonſtrated 


hereafter. 


DEF EN:1-TI1IONwST =* 
1 Every reftangled Parallelogram is ſaid to be conteined un 
der tmo r1ghe lines , which do contein the right angle. | | 


N this firſt he declares under what lines the retangled .parallelogratn 
I: ſaid robe conteined , and. what isto be underſtoad by a parallelo- 
gram to be coneined under wo right lines z which-forche more-eaſic 
underſtanding, you mult firſt know that every reQangled patallelogram 
is that which hath all his angles rizhr angles, and of thoſe there are two 
ſorts , to wit, te {quarc y and che oblong or lorig ſquare, longer on one 
part then on the other : for in choſe all che angles areright angles , as we 


_— - 7 


—— — 


have 
— ———— cc 


THE FIRST -ELEMENT 


Lib. 1. 


a) 29+ Is 


| 
b) 34+ 1+ 


A— 


| pf ane number by another , 


have already fſaidin the Definitions : And in every parallelogram if one 
angle be giveua right angle, the three orhers will of neceſhry be right an- 
okes; For example, inche parallelogram A B C D , Ler the angle Abe 
a right angle, 11ay that the three others B,C, and D, are alfo right an- 
ples y for ſecingrhat ABandDC are parallels, * the two interior an- 
les A and B, are equal to two right angles: But A is a right angle by ſup- 
poſitionz therefore B ſhall be alſo a right angle : Bur b foraſmuch as cach 
| ane of them is equal to his oppoſite , as the angle A rothe angle C , and 
the angle B tothe angle D , thc angles D and C ſhall be alſo right angles: 
Therefore EXCLIDE faith that every parallelogram righr angled is 
ſaid tobe conteined under two right lines, which contein a right angle, 
as the ReQangled parallclogram 
ABCD. is ſaid to be conteined under 
ABand AD, orunder ADandDC, 
or laſtly, under AB and BC : foraſ(- 
much as each two of thoſe lines fo ta- 
ken , doexpreſle the magnitude or ſpace 
of the whole parallelogram, to wit, one 
| of them, as ABorDC its length, and 
| the other as AD or BC its breadth; 
| Jn gee rs two lines of the retan- 
—— ed parallelogram , which contein the 
- of right angle being expreſſed , we con- 
204 | ' cetve immediately the whole quantir 

43 vn: . | abeneal,; cntetiolie lonach and boned 
| &underſtogd: I;.happens alſo, that by the imaginary motion of one of the 
ines, according to the other , the whole parallelogram is conſtituted ; for 
if tbe conceived'in the underftanding , that the right line AB be moved 
trapſverfly according to A Din fuch ſort as that tr phones conſti- 
raed right avgle with A'D , uncil the point A arriveto int D, and 
che point B to the point C,, the whole parallel ADCB ſhall be 

deſcribed : the ſame will happen it A Dbe pro to move tranfy 

accordingto A B; therefore by good reaſon, a right angled parallelogram 


| isfaid robe cancemed under two ſuch right lines, 


.. Now this hath aprear affinity and necrneſſe with the multiplication 
for even ſo, as by the multiplication of 3 b 
4 12 is produced , which tis conltiznice 
in form of a parallelogram , from 
whence it 15 {aid to be conteined under 
3and 4: So the parallelogram ABC D, 
conteined under the two right lines A B 
and BC , (of which A B conteins 3 
Patlmes , or other meaſures, and B C 4) 
conteins 42 ſquare Palmes, or other 
meaſures, which is made by the imagi- 
nary paſſing ot motion of the line AB, 
= ©.of 3 Palmesin theline , or according to 
the line BC of 4 Palmes, as is repre- 
fenced by the figure; and is well known 
; toil: - : "to Arithmeticians and Geometricians, 
andis demonſtrated” by Regromontanw in his firſt Book of triangles, Prop. 
| 16; Whence it comes, that ſome ſay, that the reangled parallelozram 
_ is 


[0 
| + 
| 


OI 


| 


| 
| 
| 


| 


| 
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LIAMMILI 
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| Lib. 2. oF EUCLIDE, 


is conſti:ured , or made of the produd of two lines which are about the 
righrangle, che one being multiplyed by che other ; as che fore-menrio- 
ned Parallelogram is produced by the multiplication of the line AB, in 
the line BC, or (which is che ſame thing.) of the line BC in the line 
AB, for the ſame parallelogram is produced , whether the leſler line be 
applyed tothe greater, or che greater to the leſſer , In like manner , alſo 
che fame number is produced, it the lefler number be multiplyed by che 
greater , or the greater by the leſſer, as it is demonſtrated by EXE L /DE 
in the Seventh Book , Propoſition 15. For that x2 is as well produced by 
3 emultiplyed ia 4, as by 4 multiplyedin 3. 


C The Reader is here advertiſed rhat in this ſecohd and the other fol- 
lowing Books , the recangled parallelogram is termed by EXCLIDE 
ſimply Re@&angle, whicharher Geomecricians do alſooblerve , fothar 
by Rectangle 15 ro be venderſtood alwayes ReCtangled Parallelogram : 
Again, to the end rhe ſame lerters þenor ſo often repeared , Geome- 
rricians are accuſtomed to expreſle the Parallelozram as well ReQan- 


gled , a5not Re&angled , by rwo leerers only ; to wit, thoſe which are 
diametrically oppoſite, asto denote the Parallelagram betore menti- 


oned , we ſay the Parallclogram AC ,orelle B D, 


2 Of every Parallclogram , one of the Parallelograms (which 
you pleaſt,) deſcribed ahout the Diameter , together with 
the raocomplements,, i called Gnomon. 


N che Parallelogram. A B.D E, beiit retangled, or not : Let it be di- 
vided into four Parallelograms , as was ſhewn in the 37th, Defini- 
tion of the Firſt Book, of which C H 
| and I F , arefaidto be about the Dia- 
EK. IN) F D meter, andthetwo others AGandG D 
are ſaid to, be: complements ; the bguce 
£75 compounded of which yon bleaſt'o the 
© | { -- Paraliclograms which axc.abour the Dia- 
_ G 1H meter, aSot C H, with the two comple- 
_ ments AGandG D; {uchas the figure 
ML. K is called Gnomon:by the ſame rea- 
| ſon,the fighre H DE I CG, com 
A "e- RB of the Parallelogram IF, which is aboet 


the Diamerer, and the two campletents 
|  AGandG Þ ſhall be-called Gnotmon, 


ST 


+, PP RO)- 
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THE SECOND ELEMENT 


PROPO 


PROBLEMES, & THEOR EMES. 


PROPOSITION 1. THEOREM 1. 


If there be two r1gbt lines A 
————* andBC, and that one of them 
TE] BC, bedwiddintogsmany parts 
ks. as you pleaſe BD, DE, andE C, 
the Refangle contemed under 
thoſe two 11ght lines A and BC, 
is equal to the Refangles con- 
tered under the undroided line A , 
and under each of the parts of the divided Ine B C, to wt, 
under A and B D , under AandDE, and under A andE C. 


Demonſtration | rn rhe Re&angle be BF , compriſed under A andB C; 
that is toſay,, tharB G be put equal ro A, which may 


A 


thus be done, draw BGandGF ar right angles , to the right line B C, 


and. make each equal to A', and joyn the right line G F,ſoBGand C F 
ſhall be Þ parallels, becauſe of the right angles Band C, and alſo equal 


| toone another, ſeeing © that each of them is pur equal to A: therefore 


the right lines G Fand BC which joyn them , «ſhall be alſo equal and 


| parallel, therefore BF ſhall be a ReRangle, and conteined under B C 
{ and A; thatis roſay, hisequal BG, according to the firſt Definition of 


this Book : Then from the points D and E , draw D HandE1, <paralle| 
to BG , and therefore parallel f roone anether : And ſecing that by che 
ſame conſtrugtion B H and BI are Paralletograms, the right lines DH 
and EI ſhall Tbeequalro BG; rharis to ſay co A: Seeing then that B G 
isequalto A, the ReQtangle B H ſhall be conteined under the undivided 
line A, and the ſegmemtB D; and the Re&anyle D I, ſhall be conteined 
under the undivided line A,and the ſegment DE : In like manner EF ſhall 


_— 


be 


—_— 
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be conteined under A, and the ſegment E C: Now ſeeing that all thoſe 
parts taken together , are equal to their whole B F; it is evident that the 
ReQangle compriſed of rherwo lines Aand BC, ſhall be equal to each 
of the ReQangles compriſed of A, and each of the ſegments of BC : 
Thereforc if rhere be two lines, &c. Which was to be demonſtrated. 


SCHOLIUM. 


' We haveditided theſe figares mmto equal parts, torender the Demonſlrations 
gvore caſte, and to fit them to numbers , (See the precedent figure :) Let theline 
BG equal to A, be 6 feet, or other meaſures , and the line B C 8, by the firſt 
Definztion of this Book , the Refangle BF ſball be 48 Superficial feet , and by 
the ſame reaſon , the ReRlangle BH ſhall be 18, DI 12, 44dEFalſo18, which 
three ReAangles together do make alſo 48, to wit , all the parts taken together , 
equal to therr whole, 


PROP. 2. THEOK: 2. 
oy | TR If a right: line AB be droided 
- 710 TR lt at pleaſure m C, the Refangles 
THT: gots " CDand AF, conteined under the 
ibn] ghole AB » and each of the parts 
bind} AC andCB,arcequalta the ſpar 
aedatunnduneoenbnnnef of £6 DOK AB. 


| 

O'S Wk. : Demonſtration FN Eſcribe* AD the ſquare 
A _ 4D ec who line AB 
and by C > draw C F parallelto AEor 
BD, it ſhall be <equaltoAE; that is ro ſay,,to AB, to which AE is 
equal, by the Definition of a ſquare : Foraſmuch then as AE is equal 
two AB, theReRangle A F ſhall be conteined under the whole AB, and 
the ſexment A C : Inlike manner, foraſtnuch as C F is equal to AB, the 
Re@ahglc C D is conteined under the whole A B, and the other ſegment 
C B: . Therefore ſceing the ReQangles CD and AF are cqual to the 
ſquare AD, it is manifeſt rhat - Recangles conteined under the 
whole AB, and each of theſegments A C and C Bare equal to the ſquare 
- ha whole AB: Therefore, If a line, &c, Vhich was to be demon- 

ted. | & s 


AY. S$SCHOLIUM. 
This m4y alſo be ſeen by numbers , by dividing 6 in 4 and2 ; 4 appeares by 
the fteure, applying it to numbers, Abate, As andCD 12, according to 


. 


the firſt Defiton , which make 36 and ſo much #s the ſquare of AD 6, 
If a rtght line AB be droided at-pleaſure in & j the Refs: 

| : | {f.,* TSUDL 

angle AF , conteined under the whole-AB ,.and ons- of abe 


57_ 


—— 


2) 46+ 1+ 


b) JT+ Is 
C) 34 1+ 


. 
ce cam, - - na 4 
= _ —_— —_— = — ©-—_ > mags — 


THE SECOND ELEMENT 


Lib. 2. 


a) 3l» Is 


| Þ 


AC. 


| Z>/4:4 10 the munuber 16 , th# ſquare of 4 the number firſt tak 


arts AC, is equal tothe R elangk CF , contetned under 
thoſe parts , and AD the ſquare of the part AC furſt taken. 


cas mans þ er-oxr- AD the ſquare of the part A C, and by the 
point B drawB F = parallel to AE, mecting E D pro- 


he ne AB bequilrorts 
right line is ro thi 
: ſegment AC , by che Defi- 
{on nition of 8 ſquare, the ReQ- 
| le A F ſhall be comeined 
under the whole A Band the 
; part A C: Again, foraſmuch 
A C B as CD is cqual roCA, by 
| the ſame reaſon, the Rean- 
gle CF ſhall be conteined under the pans ACandCB; therefore ſce- 
ing that the ReAangle A F is equal tothe ſquare AD, andto the ReQan- 
gle C F: Ir is mauiteſt that the Rectangle conteined under the whole A B, 
and the A C is equal tothe ReQangle contcined under the part 
ACandCB, andto the ſquare of AC firſt raken : Theretore, If a right | 
tine, &c, Which was to be demonſtrated. 


$SCHOLIUM. | 

To ft this Thevrems to numbers : Let AB g be divided inte gand 3: 1 ſa that 
the number 21 , the of 36by7, # equal to 12 , the prodult of the tw ſeg- 
ments 4 and z multiplyed by one another , and to the number 9 the ſquare of the fir 
pert '3 ; In like manuer 2.3, the predufl of 7 by 4, 15 equal to 12 the produtef 4 tn 


longed at F, 


E , — _ 
o . 
” 
. 


| 


PROP.4 THEOR. 4 

If a right hne AB be divided 
at pleaſure mC , the ſquare a D 
of the whole AB, @ equal to the 
 ſqvarrs MP and C'Þ, of the parts 
ACandCB, and to twice the 
SN Reftangh aA Gor GD, conteined | 

C 


af unger the ſame parts AC and CB. 


DemonfationYEſcribe the ſquare of the line A By to wit, AD , and ha- 
ving drawwthe; Diamecer BE, draw through the point 


D 


» Þ ze . 
; d 


. 4 * . 
. * % 2 
. . 
13 bo@pboc's co: 0s) 4 Oo 
: . * 2 
mo » . ol . 
. A. . [ 
. > 2 
bo . . . 
. . 


CtherightlineCF, parallelto AE or BD, cutting the Diameter in the 
\t'S , and by'G draw 1G'H parallel ro A By orto DE, and ſo the 

quaye of A B ſhall be dividetLinto four Parallelograms. | 

\\Foraſamnich'ssinche wiangle A BE, thefides ABand AE are equal, 


the two angles ABE and FEB =on the baſe E B are equal: Bur the 
Bids \ angle | 


_—— — 


LIMI 
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59 


| anglesof thetriangle 4 E G Hare equal ro tvo right angles, and GE H' 


angle inthe ſquare, and the rhree angles A, AEB, and ABE Þ are e- 
qual rorwo rigatangles, and therefore the two angles ABEandAEB, 
ar2each half a righcangle, being cqual to one another, and foraſmuch as 
HIand AB are parallels ,;the exterior angle G H E © (hall be equal ta 
its interior and oppoſite angle and therefore a right angle > Bur the three 


is ſhewn to be half. of a right, angle ,-and E H G a right angle ; Thetefore 
the. other H G E ſhall be alſo half a righr anzle ; cherefore in the rrian- ' 
gleE G H, the ewo angles G E Hand EG A ſhall be equal, :being each of | 
them half a right-angle ; therefore the two fides HE and <H G ſhall be | 
equal ; Bur the two oppoſite ' ſides E F and FG farc equal unto them, . 
each toirts correſpondent : Therefore the Parallelogram H F ſhall be a 
ſquare, having allthe ſides <qual, and the angles 'righr angles : For one 
of the angles, rowit EHG , being a right angle, all che four ſhall be ; 
right angles , as is ſhewn by thefirft Definition of this Book, and by the | 
ſame reaſons it may be ſhewn that CI is a ſquare: Therefore F H and | 
.C b - arc the {quares ofthe parts A C and C B; ſeeing that HG is equal | 
to ; Week He SLE! 
| TheReRangles AG and G D ſhall bein like manner conteined. nnder 
the ſegments ACand CB: foraſmuchas C G and G [are equaltoCB), 
becauſe of the ſquare CI,/and F'G-is equal xo GH , by reaſon of the * 
ſquareFH; that is to ſay bro A C : Thetefore. ſeeing the ſquare AD is 
equal tothe two ſquares HE and CI, andtothe twoReQangles AG and 
GD, itis manifeſt that A D the ſ{quareof. the whole A B, is.equaitothe 
ſquares of the parts ACand CD, andto twice the ReQansle cont! ived 
under the ſame part A C and C B: Theretorc, It a right line, &c.. Wiiich 
was to be demonſtrated, _.. | | ua "OE 


*” COROLLARIE I. 

By this Demonſtration 1t # mwnifeſt that the' Parallelograms deſcribed about 
the. Diameter of aſquare are ſquare. 

- Which is apparent by the Demouſtration of this Theorem , where it s demonſtra- 
ted. that the Reangles C I and F H, which are about the Diameter B E are ſquares : 
for the ſame Demonſtration ſerves in all other ſquares. 

Neverthel(ſe , this Corollary eught to be underſtood of Parallelograms , which 
are about the Diameteter of the ſquare , and which have ſome angle common with the 
wholeſquare , 45 are the Pardhelograms CI andFH , for the one hath the angle 
AB D, azd theother the angle AE D, commonwith the [quare. I a 

A afrad | It i alſo true of ary Parallelograms mhich 

X are about the Diameter of the (quare , being 

\Þ prolonged , al though it have no angle comnyan 
= F with the ſquare , provided their ſides be paral- 

A G lel to the fas of the ſquare. 

SETEYLEI A For about the Dzameter AC of the (quare 
ARE B. . B D, deſcribe the Parallelogram FH, be it 
"E'F without or within the (quare , "which notwith- 
| Þ>] | ftlanding muſt have the ſides parallel to the 
H—AG | fades of the ſquare * Tſay that F H ts @ ſquare. 
For ſeeing that AB and E F ave parallels 


the exterior to the interior , and by the ſame 


h) 34. 1. 


D LC: : . the angles BA C 8d FE G ſhall be equal, Ni ) 19.2. 


reaſon the angles BC A ard F GE ſhall be equal alſo: But the angles BA C and 


H 2 BCA, 


— n_ A_—_— 


———— — — Dre. 


[o) 32. * 


c) 29» "I ; 
d)32. "1. d 


B) 34+ I 


4 


| 
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: 


| 


BCA are the halves of right angles , 45 hath been already demonſtrated : There- 
fore the angles FEG and FGE ſhall be 


k) 6. 1+ ., alſo the halves 'of right angles, and there. 
| * Þ fore the ſides EFardF GC oppoſite to them , 
1) 32+T, 4—, F ſhall be equal, and | the angle Fſbel be a right 
| G axele: Therefore ſeeing that the ſides E F and 

m)34+ 1 iy FG m are equal to thirr oppoſite fides GH 
Fw B ' «nd HE, the Porallelogiam FH ſhall be 


»% | - equilateral ; but it is alſo reftangled, # hath 


| bb | For aſmcch as one of the angles F is demonſtra- 
| "op ted tobe a right angle : Therefore F H ſhall 
n C be a ſquare © Which nas propoſed, PP 


COROLLARLE. 11. 


dtyſquare doth dguide its angle into two equal parts, for it hath been demonſtrated that 
the angles AEB and DEB «x the fore-going Propofition,are the halves of right angler, 
which us alſo demonſtrated by the Eighth, and Thirty fourth Propoſitton of the firfs Bock, 


SCHOLIUM. 

This fourth Theorem ſhall be alſo ſhewn by tmmbers ; *( See the figure be- 
longing to this Propoſition ) let the line AB of 6 feet be divided 11:t0 fi C aud 
©B » 44nd 2, the ſquare of A Bſballbe 36 Superficial feet , and the ſquares of 
ACardCB towit, HF &:d Cl ſhall ber16 and 4, andthe two refangles wn- 

der AC and C B, whichare AGandGD, arteach$ , all which parts together 


make 36 ;, towit » 4s much 4s the ſquare of theline A B, #nhich'SABDE, « « 


» 


PROP.5, THEOR. 5. 
If aright ine AB 
T1 br divided into_ to 
"Nat. equal parts AC and 
, CB, and mta two un- 
equal parts AD and 
S& DB, tbe Refangle 
1 B AH, conteined of the 
the unequal parts AD and DB, of the wbole AB, oith the 


D 


| ſquare KG, of the intermediate part C D4is equal to the ſquare 


CF, deſcribedof © B, the balf of the wbole A B. 


a) 46-1. | Demonſtration DeEfctibe C F rhe ſquarez of CB, and draw the Diarme- 


$ ter BE, and by the point D'draw ÞDG, parallelto BF, 
dx C EK, cutting the Diamerer in the point H, and by the point H draw 
A 


KI,'parallel to A B, antfromthe point Adraw AL , parallel to CE, 
ef +4 | meeting 


— nt 


been ſhewn ty the hp of this Book : 


* It follows alſo from the Demonſtrateon of this Propoſition that the Diametes of 


— 


_d 


4 


Lib. 2. OF EUCLIDE: 


meeting with L K prolouged inthe point L 3 The Parallelogizams K G and 
D | , abouethe Diamerer B E thallbe < {quares, and cheretere D Hequal 
to:P Band K Hto CD: thetefore the Reftangle A B ſhall he conteined 
. under A D and DB, and K G (halt be rthefquare of CD, the which AH 
with KG, isequal to the fquare C F : For ſceing. rhaq;4.che cotiple- 
mens C H and H F are equal, if the common fquare BD Fheadded's:3hq 
Parallelogram D F thall be equal co the Parallclogram-C L: -Bur tha Ba! 
raliclogram A K is © equal 16 the Parallelagrand C I, being conſticurgg. on 
<qual baſes ACa8nd CB, and berween the fame paraliels. A B-ap 
Lt: Therefore AK ſhall be equal 29. D F-; to which it:you adde the 
cammon C H , the Gnoman MN O ſhaltbs equalto/ theReftangle A: 
'Wherefore ſeeing that the Gnoman: MN O:ahd rhe fuate KG $1400 
equal tothe ſquare C F, the Reangle AH with the ſquare KG, ſhall 
be equal to the ſame ſquare CF -: Therefore; Ita line, 8&c, Vhich 
was tobe demonſtratad, gb 5 RL 
$SCHOLTUM +-*.: & 
"The ſame i aſs manifeſt in applyin it tapers: Let the line AB 4 101 
rr es 4s CBſbaltes , nd Let C Nie.3, ADNfbaltes, WY 
2: Therefore the Reflangle AH fhall be 16 , and the ſquare KG 9, and the 
Gaomon alſo 16 , which with the [quaxe KG, is 25,y which #5 the ſquare CF, e qui- 
walent to the Reangle AH 16, andKG9, which together make 2 5 , 5 is manifeſt, 


” | PROP.6. THE Offs 
nn is If a right Ine AB, 
MME% 283 3 be droided mnto two equal 
A.......... parts 18 C , and there 


be added tat anotber 
T] rgbthne BD, dirtft- 
N ty, the Reiangle A1, | 
|  * ” Contemed wider thewbok 
A'B , oth the added Iine'B DD towit AD, andthe adgetd line 
BD , ith the ſquareK G , of the balf CB, itequal to the 
ſquare CE, deferived of the ne CT) , compoundbdof the balf 
| CB, and the adied ine BD; asof ont ne, © | 


Demonſtration(YN C D deſcribe the ſquare CE , arid keying drawn the 
Diameter D PbyB, draw BG parallel toD E or CF; 
dividing rhe Diameter in the point Hz and by H draw'I K, parallel to 
CD) andby Adraw A LparalleltoCF, meeting K pro in the 
point L : Therefote BI and K H thall be ſquares, and'D1 ſhall be 
roBD, aandKHisequaltoC B: Whercfore the ReQtangle Al | 
: be comce ined. under A Dand D By and K G ſhall be the ſquateof CB, 
which ReQangle AI and ſquare K G,are equaleos the ſquare CE: for ſacing 


a) 344 I 


that | 


Aa te —_ tt 


ee — den of eee tre in —_— 


——— -- - 
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b) 36. Is 


| a) 34-1, 


| 


L 


—_— 


that the Parallelogram A K is equal co the Parallelogram CH; ÞSecing 
that the baſes AC and CB are cqual, and che Parallelogram HE is 
| to the ſame C H, the complement to the: complement, AK 'and 
HE ſhall be equal to one another : Therefore if you add to them the 
common CI, the Gnomon M-N O ſhall be equal ro the ReQtangle Al: 
Therefore ſeeing the Gnomen M N O, with the ſquare K Gyis equal tothe 
ſquare C E,the ReQangle Al with the ſquare K G,ſhall be alſo equa]rothe 
ſquare CE : Therefore, If, &c. Which was to be demonſtrated. | 
' This is alſo cafie to be underſtood by the figure,where the ReQangle A K | 
and HE areeach 8ecqual parts, \ to cach of which if you add the ReQangle 
CI 13, the ReQangle Al will-be equivalent ro rhe Gnomon, to-wit zo : 
Therefore A I with K G thall be equal to the ſquare C E, | 


SCHOLIUM. 


To apply this Theorem ts Numbers : Let 8 be divided into two equal parts, to 
wit into 4 and 4; 41d let 2:be added , it will be ſeen bow the number 20, the 
of the whole. compound 1umber 10 , multiplied by the added 2 with 16, 
the [quare of the half 4 , is equal ts 36, the ſquare of 6 compounded of the half 4, 
1d of the added namber 2 , 48 may be alſo waderſivod by the figure it ſelf. 


 'PROP. 7. THEOR. 7. Gi 
If a agght hne AB, 


"x" <W—- be dronded at pleaſure m 
TEEN [CE]  C , the rao ſquares t9- 
tin LD NE peber, to wit, AD, 

= HEME tbat of the whole A B, 
 ! Ml and F-H that of one of 
A - = | 


& | . the ſegments AC , are 
equal to tmice the Reftangle A F , conteined under the whole 
AB, and the ſaid ſegment AC, and to CI the ſquare of the 
other ſegment CB. 


Demonſtration Deſcribe the ſquare of the line AB, towit AD, and ha- 

Ii { T'9 ving drawn the Diameter B Eby C, draw C F parallel 
to A Eor B D, cutting the Diameter in the point G , by which point draw 
H [ paralicl ro AB,by the firſt Corollary of the fourth Propoſition,C Land 
H F ſhall be ſquares: And 2 toraſmuch as G H is equal 'to AC, and the 
figure H F ſhall be the ſquare of the ſegment AC : | Again , foraſmuch 
as A Eiscqual to A B, the ReQangle AF ſhall be conteined under the 
whole AB, & the ſegment AC)by the ſame reaſon,the Retangle HD ſhall 
be conteined under the ſame ABand AC: Foraſmuchas DE and E 
are cqual tg A Band A C, by reaſon of the ſquares A DandHF. 

\ -Foraſmuch then as the ſquare A D is equal tothe ReQangles AF and 


FB; thatistoſay, tothe Gnomon K LM, andtothe ſquare C 1, if you | 
|  ' 


—_ — 


— 


LIMI 


Lab. >. | OF EUCLIDE 
add the common ſquare HF. the __ AD 45d H Fſhall beequial ro , * 


— ooo > —- - w—_— 


IR — tl. prey 


- - — 


63. 


the Refangles A F and DH, {each of which is conteined under the 
whole A B and the ſegment A C;) and ro Cl the ſquare of the other part 
CB: Thercfore, It a right line, &c. Which was to be dennonſtrared, 


SCHOLIUM. 


This is manifeſt alſo if it be applyed to numbers, for A B being divided unto 
6 parts, AC ſhall beg, and CB2, 44d AF ſhall berg, 1d GDnithH F 
alſo 14 , and Cl 4, which pdrts together , make 52 equal parts : And the two 
ſquares together AD and H F db alſo make 52 ſuth parts, 


PROP. 8. THEOR. 8. 


X 15s TfanightimAB, b d- 
Nil tÞtÞþ..4.1 dd a pleaſure tm C , four 
edn nfo n+ | 21meS the Rettangle AH , con- 

NE" "| rteined under the wbole AB, and 
one of the ſeements EB , ith 


by | 
j* HED } 
| Ofi———— £ the ſquare Ol of the other ſeg- 


| CP j which are about the Diameter D F ſhall be 4) by eh lf 
Corollary of the fourch Propoſirion : And'fordfaiuch'ss = OK is pl 


7 EETI—nE——_ —_ | 
Jl ALD ment & C, is equal to the ſguare 
 CWD Ap, udrſeribed of the whok 
AE , and of the ſaid ſegment CB, asof one line C Þ. 
Demonftration PRolong AB towards D, and put BD.equal toBC, and 
onthe whole AD deſcribe the ſquare-AEy #nd having 
drawn the Diameter DF, draw CIand BG parallely to DB, ofriog 
the Diameter in che points H and K, through which points draw LM an 
O'P,-paralicl to A'D , whicti dorhydivide the firlk Paralldls inthe polity 


WNandQ, | | | 
In he frlb place the Parallelogranis Ol, N' Q4 BMD, LG, thd' 


AC'; O I ſhall be the ſquare of the ſegment A'C # ' Again , ſeeing” ttt 
N H is equal'b ro C BN Q ſhall Kay ſquare of the febrize rEW- 
and therefore equal to rhe { BM; thitC B aid ÞB D'&rd'e& 
qual, therefore each of rhe lines BH arid FEQLiS <qual' to the 
CB, and (othe two Re&tangles AH 4nd-L'@; ſhall be cortipriled mt- 


der the whole A B, and rhe ſegtnent C B: <Seeitig thac LH is p: 21 co 


"4 


A By by the ſame reafo., NG and HE ſhall'be coffipti and 

CB: - Seeing rhar cheright lines NH  atid HM arc cqual'ts'C BandBD; 
-Md'GH a rages a oF Ly thatisrofayto LH 3 of His equal AB? 
Ardforaſmuch as rhe ſquares NQ and BM are cquat; if you addrhe 
conn re&mgleKG, BM and KG er, (hall be ec 


, be 0.00, 
Rectangle N G : Wherefore the five re&taniles A'H; LQ;HE, BM | 
: to' foul ritnits 


and KG, which conſtirute the GnomotfR HT , are equal 


ſegtibenct G'B : 


the ReQangle coneined wider the whole A By and the 


—_—_— ttt... AM. _—_ tt. ——__@__ 


——» 


ter " —_ a —_— 


— 


| 


| 


and the ſquare I of the intermediate Seftion-C D. 


«right 
hal i right angle > andy 'conſcquence the whole AE B ſhall be a 


Now ſeeing that the Gnomon R ST, and the ſquareOT, are cqual to 
the ſquare AE; four times the ReQan2le conteined under the whole 
AB, andthe ſcgment C B, with the ſquare of the other ſegmentA C, 
is equal cothe ſquare of the line AD , compounded of AB and of the 
ſame ſexment C B : Therefore, Ifa line, &c. Which was to be demon- 
ſtrated : And this may be alſo underſtood by the figure divided into 
equal parts. 
$S CHOLIUM. 

Now divide 10 at pleaſure , into 6 and, the number 240, which is made of 
the whole 10, multiplyed by the part 6, 4, times, with the number 16 the  [enere 
of the other part 4; that is toſay,256 _—_ to the ſquare unumber of 16 , which is 
compounded of the given number 10 , and of the ſaid part 6, as s manifeſt : In the 
ſame manner, the number 160 , which is male of the while 10 , 4 times multiplyed 
by the part 4 with 36, the ſquare of the other part 6 ;, that is to ſay 196 , is equal 
to the ſquare of the number 14 , compounded of 10 and 4 4s is evident. 


- PROP. 9. THEOR. g. 

If a right line AB, be 
arided into two equal parts 
: mc, and mto tb unequal 

%, pn parts mPD, the ſquares 16 
; | and 4, of the unequal ſtp- 
ments AD and DB , of the 
whole AB , art double to the 
ſquare AE, of the half AC, 


Demonſtration FpRom the point C draw CE ar right anglesto A B, and 
ual to AC, and joyn AE and EB together , and 

from D drawalfp D Fat*rightangles to AB , cutting EB in the point F, 
by which point draw F G , parallelro AB, dividing CE inthe point G ; 
nd laſtly joyn AF ; Foraſmuch as in the triangle ACK , the two 
fides ACandCE are equal » thetwoanglesCAEand CEA ſhall be 
equal: but ACE isa rightangle; thereforeche two © others are equiva- 
lent toa right angle: and therefore the angle A EC ſhall be the half of 
e :. By.che ſamereaſon, the angle BE C fhall be ſhewn to be 


. + Again » foraſmuch as in the triangle FGE, the angle EGF Þ is equal 

'to- the right angle ECB, :.the exterior angle to the interior , the two: 
others< ihallbe equal toa rightangle : Bur it is demonſtrated thar. the 
angle FE G is hait a right angle, Therefore FEG ſhall be alſo half a 
"Nh aogle, and therefore are both equal : Theretore 4 the {ides E G and 
| a be equa to one another;;-In the ſame manner-it (hall be ſhewn/ 
t 


ewo lines F D and DB are equal ro one another. 


"THE SECOND ELEMENT Lib.z.j 


: Now foraſmuch as in the triangle ACE, the angle C isa right angle, 
TN - the 


FR 0 0 I "OO I "I "nn * * _ " or OO I 


_ EY _ _ 
* 
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the. 


 eche ſquare of the {ide AE ſhall be equal tothe rwoſquares of A C and | 


CE, thewhichare equal to one another, being the lines AC a4hd CE 


are <qual; Tnerefore the ſquare of AE ſhall be double to the ſquare of AC: 
Again, toraſmucb as 1n the triangle E G F, the angle C' is aright angle, 
and the two ſides GE and G Þ equal f che ſquare of E F ſhail be dou- 
ble to the {quareof G F that is to lay, of the tquare of CD, which is 
g equal roG F: Therefore the two ſquates of AE and ES, are double 
to thetwo ſquares of AC and C D: Burttheſe ſaid ſquares of AE and 
EF hareequal to the ſquareof AF: Therefore the ſquare of AF (hall 
be double ro the two ſquares of A C and C D: and the ſquate of AF js 
equal ro the ewo ſquares of ADand DF: Therefore the rwo ſquares of 
AD and DF are double to the two ſquaresof ACandC D : Bur the 
ſquare of D F is equal tothe {quare of DB : for chole lines are ſhewn to 
be equal: In like manner , therefore the ſquares of the ſegmenes AD 
and D B ſhall bealſo double to the ſquares of AC and CD, the half 


of the line AB, anddf the middle Seftion : Therefore, If a line, &c. 


| 


Which was to be demonſtrated, 


SCHOLIUM. 


Let 10 be divided equally inte 5 and 5 , and unequally rmto 7 and 3 , the middle 
Sefton ſhall be 2 , as by the fifth Propoſitren , the ſquares of the unequal parts 7 
aud 3 , which are 49 aad 9, are ouble to25 ard 4, , the ſquares of the balf and of 
the mddle Seftiohy as is manifeft.. 


PROP. 10, THEOR. 10, 


Minh If a right line AB, 
x] 4 be droidedl thto two equal 


En EA, parts m C, and there be 
A tC: | Bb D_ added to it direftly a 
unde cata be right line BD. rhe ta 
LE: ſquares AL and BG'to- 
2. ne {6s bee Pier undb a tb getber, of the whole A B, 

nn gennf en teeeete nnjeneoee 0 mp0tb the added line BD, 

| are doable to the ſquare 
HC, deſtribedof the half 
AC , and ta the ſquare 


L 


CK , contpounded of the balf C B., and of the added line 


BD , 4s of one lt. 


Demonſtration Raw CE at right angles to the line AB 5 and 
make it 'equal ro the half A C_ , and joyn 


_ 
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Lib. 2: 


8) 34-1, 


h) 47-1- 


CE, meetinz with E B prolonged inthe pointG, and by E draw E F 
parallelto C D , meeting DF in the point F, andlec rhe right line AG 
be joyned , we ſnall now ſhew that the angle AEB is a right angle 
as in the foregoing Propoſition , and C E B halt-a right anyle 
a and therefore its alternate angle EGF in like manner haif a right 
angle : But the angle Þ F is a right angle being oppoſite ro the right 
ang'e C in the Parallclogram C F; < therefore the other angle FE G ſhall 
be alſo half a right angle , and therefore equal roE G F : Wherefore E F 
and FG 4 oppoſne to the angles FE G andE G F; are in like manner equal, 
by the ſame diſcourſe it ſhall be ſhewn thar BD and DG are equal; 
foraſmuch as the angle BDG is 2 right angle , and BGD talf a 
right angle, &c. | : 

Foraſmuch therefore, as the ſquare of A E is <equal to the equal 
ſquares of the equal right lines 
AC and CE,the ſame ſquare 
of AE ſhall be double to the 
ſquare of AC : Again, for- 
aſmuch as the ſquare of E G 
fis cqual to the equal ſquares 
of the equal right lines E F 
and FG, the fame ſquare of 
EG ſhall be in like manner 
M408 ES : double to the fquareof EF, or 

+ of i 8 of C D its equal; forsCD is 
NN EIEINT equal to E F:thereforethe two 
ſquares of AE and EG are 
Xt . double to the ſquares of A C 

__ — — — and CD ; But the ſquare of 
RT > 3 : $8 AG isequal to the ſquares k of 
AE and EG , and therefore 
L double to the ſquares of A C 
uy: and CD, and the ſquares of 
ADandDG are equalto the ſquare of AG : Therefore the ſquares of 
A'D and DG are double to the ſquares deſcribed of AC and CD: 
Theretore ſecing that the ſquare of D G is equal to the ſquare of its 
equal BD, the ſquares of AD and DB ſhall be in like manner double 
to the ſquares deſcribed of A C and C D: Therefore, It a right line,&c. 
Which was to be demonftrated. 


SCHOLIUM. 


4+ 
| =z » #n ſwth ſort 4s; the whole compound number may make 13 , whoſe 


| 


fament AG. _ 


Divide the pumber 10 z:t0 two equal parts 5 and 5 , to which add ſome other 


mares 16g and g » of the numbers 13 and 3, are double to the ſquares 25 and 645 
ch are produced of the wumbers 5 and 8 , 45 ts manifeſt. 


PROP. 11. PROBL. A 


| To arvide a givenright line AB, m ſub fort asthat the 


;ReZangle C Grontemed under the whole AB, and one of the 
JeamentsB G ,. miy be equal to the ſquare AH of the other 


Demon- 


had — 


— —_— 


| 


| 
| 
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| 


Conſtralion Eſcribe the ſauare A C of the right line AB and having . 
VT Diiigcs the ide D A into two equal pages in the point E, | 


drawE B, andprolong D A to the poinr F, in ſuch ſotr as E F be pur 
'equalco EB, and from A B cutoff AG equaltoAF; for AB is preater 
than AF: Sceing a that EA and AB are greater than EB, or E F its 
| equal : Therefore-taking away the 

common part E A, there will reſt 
ys is A Begreater than A F: I ſay that A B 


as the ReQangle conteined under 
B,_G at L ABandBG, is equalto the ſquare 


So of A G,in ſuch ſort as thatBG is the 
HW leſſer ſegment, and AG the greater. 


[E DemonſtrationFiOr deſcride AH the 
| ſquare- of AG , ahd 

| folohg the fide H G towards I , in 
C I D uch ſort as that H I may divide D C 
in the point I, which Þ ſhall be - 


; ; | al- |b) 34 t; 
leltoF DandB C; therefore C G and D H ſhall be re&ahgled 5 hare” 


logxams, and. C G ſhall be conteined under the whole AB, and the ſeg- 
meneBG, forC Bis _ to AB, which ſajd ReQangle iscqual tothe 
ſquare G Fof the orher egment AG, * | _—_— | 

For.ſecing chat D A being divided into. two equal parts.in E, and AF 
added thereto, <theReRangle conteined under DFandF A, that is to 
lay, the ReRarigle D H, (for FH is equal roF.A,) with the Fqudes of t 
balf AE, isequal to the ſquare of EF, thatis roſay, to the ſquates 
EB, which iscqtaltoEF: Burthe ſquare of E Bis equal 4to the ſquares 
of E A and AB: Whereforethe ReQ-ngle DH, with the ſquare of AE 
(hall be alſo equal to the ſquares of AEand AB, taking away thetefore 
the common ſquare of AE , thete will retnain the ReQangle DH, 
equal to the ſquare of A B, which is the ſquare AC: Therefore if the 
common Rectangle D G be taken away, there will remain the ReQangle 
G C, equalto T ſquare G.F, which was propoled : Therefore we have 
divided, &c. Which was tobe done, 


$SCHOLIUM. 


Thit Problem cannot in any kind be demonſtrated by numbers; For no number 
can be divided in fuch ſort into two parts, 4 the number produced of the whole 
multiplyed by one of the parts , may be equal tothe ſquare number of the amber 
remaining, as ſball be demonſtrated in the fourteenth Propoſition of the Ninth Book, 


C The Detnonſitation of the teri foregoing Theorems in numbers, accor- 
' ding to Barlaars , ſhall followat the End of this Second Book, 


| PROP, 12: THEOR: 14. 
I; Arabligonium triungles ABC , the ſquare 
AQ, of the ſude AC, which ſubtendeth the obtuſe angle 
I 2 ABC, 


——_—_— — 


- —— 


is divided in the point G z in ſuch ſore | 


— 


a) 26: 1; 


c) 6: 24 


d) 47+ t 


THE SECOND ELEMENT 


Lib. 3. 
| ABC , 1 greater than. the 
\ ſquares AT and HP , of the files 
| x ABand BC, which do contemn | 
- VERS - - dy; | the obtuſe angle ABC, bytoice 
io the Reflangle CF , contemed 
under one of the ſides which are 

Ire about the obtuſe angle , tomit, 
| CB, 0n which being prolonged, 
there doth fallthe perpendicular AD , and thelmeBD, ta. 


| ken without , between the perpendicular AD , and the obtuſe 
angle ABC. | 


2) 4 2» Demonſiration F7Qr ſeeing that CD is divided at adventure in B, 3 the | 
| ih F: uareat C D, towit,C K , is equal to the eo ſquares of 
C CBandBD, No ener the ReQangle conteined undexC Band B D, 
adding therefore the common ſquare of A D,towit,D N, the two ſquares 
of CD andD A ſhall be equal ages three ſquares of the lines CB, - 
an , and $0twicethe e conteined under 
| and D A, and he ReQangl, ined der CBandBD: 
b) 47-1 | the ſquare of AC dis equal xp the two ſquares of CD andD A, he | 
ſame ſquare of AC ſhall be therefore alſo equal to the three ſquares of 
CB,BD,& DA,and to tw iy; a the ReQangle Cd under C Band an; 
£) 47. 1+ therefore ſceing that the ſquare of BA is < equal to the ſquares of B Dand 
| DA, the ſquareof A Cilall be equal to the ſquares of CB and BA, 


| and to twice the ReQangle conteined under CB and BD, which is pro- 
| pol ed: Therefore, In, &c. Which was to be demonſtrated. 


PROP. 13, THEOR, nz. - 

In Oxigonium triangles 
ABC, the ſquare 1 of the 
a, fat AB, which ſahundab the ac- 
| | ÞP "DC __ "Pe Cute angle ACB 5 is kſe than 

[i 4 £ the ſquares 2, and BK, of the 

gion s fades AC and CB, which contein 
the accute angle A CB , by twice 

the Refangle BY , cottined wnder one of the fides BC , 
whe are. about the aceute angle AC B , to wit, that onpbich 


g the 


H 1 K 


IMEEW” - A 


UMI 


%, \ 


LUMI 


| 


| Lib. 2. 
yy oo poadeal a AD ah fall, and the line DE taken from 


 DCtoF, and make CF equalto CB, and divide 


— 
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within , between the perpenduular AD , and the accute angle 
ACB. | ; 


Demonſtration Or fecing that the right line B C is divided zt adveritute 
git 3 ' inthe point D, the ſquares of © BC andof''C D, are equal 
to twice the ReRtangle conteined under BC'and CD, ahd'to the ſquare 
BD: Therefureif you add the common ſquare of D A, the three ſquares 
of BC, CD; and DA , ſhallbe equal totwice the Refangle comeined 
| under B CandCD, and to the rwo ſquares of BD and DA: Butbthe 
ſquare of C Ais equal ro the two ſquaresof C D and D A; therefore the 
| ewo ſquares of BC andC A are equal to twice the ReQangle conteined 
| under BCand CD, and to twice the ſquares of BD and 'D A, There- 
| fore ſceing that the ſquare of A Bis equal to the two ſquares,of BD and 
'D A, thetwp, [quares of BC and C A ſhall be equal to twice the Re- 
; tangle conteined under BC and CD, and to the ſquare of A By which 
was propoſed, 
In the ſame manner , we ſhall demonſtrate that the ſquares of AB and 
BC-are equal to twice the R le conteined under C B and BD, 
and to the ſquare of A C, that isto ſay, that the ſquare of the fide A C is 
lefle than the ſquares of the fides A Band BC, by twice the ReQangle 
 conreined under C B and B D: Therefore , In Oxigonal triangles ,:&&c. 
' Which was $0 be demonſtrated. 


PROP. r4. PROBL. 2, 
To conflitate” a ſquare M , equal to a given right hed 
figure A. | | 


Confraiion \, F Ake i the redtangled Parallclogram BC DE, equal to 
M the right lined figure A, and one of its , as 
| F into two cqual 
parts in the point G4 which ſhall be the ſame as the point C , or not 3 
if irfall on the point C , the right line B C;, (ſeeing it is made equal to 
CF,) ſhallbe equal toC D therefore the ReQangle BD ſhall bes 
ſquare, and ſeeing Þ that the (ides B E and E D ate <qual to the oppo- 
fire ides BC and C D, you have what was ſought : Butif rhe pans 
doth not fall on the poinr C , from the poim G as a center, and ar the 


diftance GF or GD , deſcribe the ſcrnicircle FHD , and _ 


[r Y ; No . " 4 * —_ _— 
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—_— 


BC to the Circumfercnce H, and draw alſo G H : I ſay that the ſquare of 
the right line C H is equal tothe right lined figure A. 


D ration FOraſmuch as DF is divided into two equal parts inG, 
_ Fig in rwo unequal parts in C, theReQangle conteined 


| under D Cand C F; towit theRe&@angle BD, < with che ſquare of GC 


is equalto the ſquare of G F, or of G H equal thereto: Bue the ſquare 
of GH is 4 —_ to the two ſquares GC and CH : Therefore the 
Re&angle B D, with the ſquare of G C, is equal ro the two ſquaresof G C 
and C H : Therefore if you take away the common {quare GC, there 
will remainthe Reangle B D; thar is to ſay , the right lined figure A 
equal to the ſquare of C H: Therefore,We have conſtituted,8&c, Which 


was to be done. 


The End of the Second Element of E UCLIDE. 


2& The Demonſtration of the ten firſt 
Theorems of this Second Book of 
EUCLIDE in Numbers, ac- 
cording to Barlaam. 


CT PRINCIPLES. 

x A number + ſaid to multiply another number : when 
the number multiplyed is ſo oftentimes added to it ſelf,as there 
be unities in the number which multiplyeth : whereby is produ- 
| ced a certain number , which the number multiplyed , meaſu- 
reth by the unities which are inthe number which multiplieth. 

2 And the number produced of that multiplication is called 
a plain or ſuperficial number. 

3 A ſquare number that which is producedof the multi- 
plication of any uumber into its ſelf. 

4 Every leſſe number compared to a greater, is ſaid to be a 
part of the greater, whether the leſſe meaſure the greater, or 
meaſure it not. 

5 Numbers , whom one and the ſelf ſame number meaſu- 
reth equally , that is, by one and the ſelf ſame number are 
equal the one to the other. | 


6 Num- 


LELLLLLELELe be vececet | 


| 


And let HI be produced of the niultiplication of, C into D E: and finally, 


IK: Now foraſmuch as AB multiplying the number C produced the 
nuniber Þ : Therefore the nurhber C meaſurcrh che nuniber F by the 
'unicies which are in the number A B, And by the ſame reaſon may be 
proved that the number C doth alſo meaſure che number G H, by the 
'\unities which are in the number AD, and chen it doth meaſure the 
number HI, by che unities whichare in the number DF ,, and finally, 


'F by the unities which are in the number A'B,: wherefore eicher of rheſe 


' nunibet C not divided intro every one of the nutnbers A. D, DE, and B: 
If therefore there be two numbers given, and the one of them be divided, 


f &c, Which was to be demonſtrated, 


. 
_— S—_—  —— 
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6 Numbers that are equimultiplices to one and the i elf ſane 
number, that is, which contein one and the ſame number equal- 
ly and alike , are equal the one to the other. | 


PFAROFPOSETEEONE 


Cock - Two numbers being gi- 
gs Seed wen, if one of them be di- 


Geiiewl 8 Hell 1, Pided into any, numbers , 

how.many ſoever: the plain 
or ſuperficial number which is produced of the multiplication 
of the two numbers firſt given, the one into the other , ſhall 
be equal to the ſuperficial numbers which are produced of the 
multiplication of the number not divided into- every part of 
the number divided. 


Demonſtr ation QUypoſe that there be two numbers A Band C. And di- 

, vide che number AB into certain other numbers , haw 
mall foever, as into-A D, DE, and E B: Then I fay chat the fuperfici- 
al number which is produced of the.multiplication of rhe gumber C inis 
che number A Bis equal to the ſuperficial numbers whichare produced of 
che mulriplicarion ot che number C intothe-humber AD, .andof C intg 
DE ,:andot Cinto EB, Forler F be the ſuperficial number produced of 
the niultiplication of the number C into the number A Bg and let GH 
be rhe ſuperficial number proyJuced of the-muluplication of CintoA D: 


of rhe multiplication of C intoFF B , let there be produced-che number 


thar ir:meaſurech che number I K by the unities which arg@ih the number 
E B. Wherefore the number C meaſurerth the whole number G K by the 
unitics/ which ate inthe number A B, Bur ir before meaſured che number 


numbers F and G K is equimultiplex to the number C : But numbers 
which are equimul:iplices to one and the ſelt ſane numbers, are equal the 
one to the other 4: Wherefore the number F is equalto the number GK : 
But the number F is the ſuperficial number produced of the mulciplicari- 
on of the number C into the number A B: and the number G K is com- 
poſed of the ſuperficial numbers prodnced of the multiplication of che 


' PROPOSITION Lt, | 
If a number given, be divided into two other numbers * the 


; 


ſu- 


"_ 
—_ —_—_—_ 4 —_ —_— - - - FP? ” Ay TD. ih 
OE —_— 


a)Det. 6: | 
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ſuperfictal numbers , which are produced of the multiplicati- 
on of the whole into either part, added together, are equal to 
the ſquare number of the whole number grven. 


| A... BD 
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ded into two other numbers A C and C B. Then I fay that 
the two ſuperficial numbers , which are produced of ABinto AC, and 
of AB into B C, thoſe two ſuperficial numbers (Iſay) being added toge- 
ther , ſhall be. equal to the ſquare number produced of the multiplica- 


'| tion of the number A B into it telf, For letcthe number A B multiplying ir 


ſelf produce the number D. Let the number AC alſo multiplying rhe 
| number A B, produce thenumber E F : Again, let the number C B mul- 

tiplying the ſelf ſame number AB, roduce the number F G : Now for- 
| = A as the number A C multiplying the number A B, produced the 


' number E F : therefore the number A B meaſureth the.number E F by 
 theunites which arein A C. Again, foraſmuch as the number C B mul- 
tiplyed the number A B, and produced the number F G : therefore the 
number A B meaſureth the number F G, by the unites which are in the 
number CB : Bur the ſame number AB before meaſured the number 
E Fby the unites whichare in thenumber A C : Wherefore the number 
A B meaſureth the whole number E G, by the unites which are in AB. 
Farther, foraſmuch as the number A B multiplying it ſelf, produced 
| the number D : therefore the number A B meaſureth the number Db 

the unites which are in himſelf. Wherefore it meaſureth either of theſe 
numbers ; namely , the number D, and rhe number E G, by the unitics 
which are in himſelf, Wherefore how Multiplex the number D, is to the 
number A B, ſo Multiplex is the number E G to the ſame number AB. 
Bur numbers which are equimuliplices to one and the ſelf ſame number, 
are cqual the one to the other, W herefore the number D is equal to the 
number E G. And the number D is the ſquare number made of the num- 
ber AB, and the number E G is compoſed of the rwo partes '-num- 
bers produced of AB into BC, and of BA into AC, Wherefore the 
| ſquare number produced of the number AB, is equal to the ſuperficial 

numbers produced of the number A B into the number BC, ad of A#B 
into A C, added together: If therefore a number be divided into tws 
other numbers, &c. Which was tobe demonſtrated. 


PROPOSITION 111. 
IF a number given, be divided 


| -"WiPp C..2 - into two numbers : the ſuper fici- 
BI $E..2.4G. 4! number which is produced of 


the multiplication of the whole 

into one of the parts, is equal tothe ſuperficial number which 
1 produced of the parts the one into the other, and to the ſquare 
#umber produced of the aforeſaid part. 


_—_— 


—— —— that the number given be AB : and let itbe divi- 


Demoz- 


_— OF EUCLIDE. 


73. 


. 


"D:monſtration C\Uppole that the number given be AB, which ler be di- 
| vided into rwo riumbers ACand C B; Then I ſay that the 
ſuperficial number which is produced of che niultiplication of the num- 
ber A Binto the number BC, is equal to the ſuperficial number whichis 
produced of the mulriplicarion of rhe rjbmber A C ihro'the number'C B, 
and ro the {quare number produced of the number CB. For let the number 
AB pg te the number C B, produce the number D. And let the num- 
ber A C mulriplying che number CB, product the number E F:and finally, 
ler the number C B mulciplying himſelf produce the nurhber FG. Now 
foraſmuch as the number A B multiplying che number C.B, produced rhe 

| number D.- Therefore the numver C B mcaſurerh che number D, by the 
unites which are in che number A B. Again, foraſmuch as che number 
A C multiplying the number CB, and produced the number E F , there- 
fore the number C B meaſureth che number E F , by the unites which are 
in AC. Again, foraſmuch as the number C Þ mulciplied ur ſelf and pro- | 
duced the number F G : therefore the number G B meaſnreth the number |} 
FG by che unires which ate in ir ſelf. 
A....4 C:.2B Bur as we have. before proved ;: the. (elf 

EE aoecncghnns Ll ſame number C B meaſureth alſo-the 
E........$F....4G number E F by the unices which are in 

the number AC, wherefore the nvm- 

ber CB mcaſurech the whole number E G , by che. unites which are in 
the number A B, And ir alſo meaſurech, che number. D by the unites | 
which are in the number A B, Wherefore the gumber.CB equally mea(ſn- 
reth either number,namely,the number D,,and che number E G. Bur thoſe | 
numbers whom one and the ſelf ſamenumber meaſurech equally,are equal | 
the one to the other. Wherefore the number D is equal rothenumberk G. 
Bur the number D is a ſuperficial number produced of, the multiplication 
of the number A B into rhe number BC, and the number EG is the ſu- 
perficial number prodiiced of che multiplication of the number A C-into 
rhe number C B, and of the (quare of the number C B, Wherefore the 
ſuperficial numbet produced of the goa 6:7 09 of the number AB 
into the number C B, is equal to che ſuperficial number produced of the 
nuttiber A C into the number C B, an@to the ſquare of the number C B: 
If therefore a number be divided into two numbers , the ſuperficial num- 
ber, &c. Which was required co be proved. | 
PROPOSITION IV. 


IF a number given be divided into two numbers, the ſquare 
number of the whole , is equal to the ſquare numbers of the | 
parts , and tothe ſuperficial number which 3s produced of the 


multiplication of the parts the ene into the other twice; 


Demonſiratio C yepoſe that the number given be A B; which ler be divi-| 

ded into twonumbers A C and C B, ThenlI ſay, that the 
{quare nutabcr of the whole number AB; is equal ro-the ſquares of the 
= z tharis, tothe ſquares of thenumbers AC and CB, and to the 


uperficial number produced of the multiplication of the numbers A C | 


l 


—_ 
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1 Bne che number 


and C B,one into the other twice, Let the ſquare number ge of 
the multiplication of the whole number A B, into himſelf beD. And ler 
C A multiplyed into himſelf produce the numberE F: And CB multi- 
plyed joto it ſelf letit produce G H: and finally, of rhe multiplication of 
the nuthbers AC and C B, the one into the other twice ,. ler there be pro- 
duced either of rheſc ſuperficial. numbers F G and H K.. Now foraſmuch 
as the number A C multiplying it ſelf produced thenumber E F: there- 
fore the number A C wy.” the number E F by the unites which are 
in it ſelf. And foraſmuch as the number C B multiplyed the number C A, 


A..i...6dC:32B 
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and produced the number F G : therefore the number A C meaſurech the 
number F G by the unites which are in the number C B, But it before al- 
ſo meaſured thenumber E F by the unites which arc in ir ſelf, Where- 
fore the number A B multiplying the number A C , produceth the num- 
ber E G. And therefore the number E G is the ſuperficial number produ- 
ced of the multiplication of the number B A into the number A C., And 
the ſame reaſon may we prove that the number GK is the ſuperficial 
number produced of the multiplication of the number A B into the num- 
berB C. Farther the number D js the ſquare of the number AB. Butifa 


fn 


| nutnber be divided into two numbers, the ſquare of the whole number 


is equal ro the two ſuperficial numbers which are produced of the mul- 
tiplication of the whole into eicher the parts, (by the fecond Theorem.) 
efore the ſquarenumberD is cqual rothe ſuperficial number E K. 

E K is compoſed of the ſquares of the tiumbers A C and 
CB;and of the ſuperficial number which is produced of the multiplication 
ofthe number AC & CBthe one into the other twice:and the number D is 
che ſquare of the whole number AB. Wherefore the ſquare number produ. 
cedof the multiplicatiGefthe number AB into its ſelf is equal to the ſquare 
numbers of the parrs,that is,ro the ſquare numbers of the nutabers A C and 
C B, and to the ſuperficial number produced of the multiplication of the 
numbers A C and C B,the one into the other twice : If therefore a number 
given be divided into two numbers,8&c. Which was required to be proved. 


PROPOSITION V. 


If an even number 
A EE C . © 2 D . © B . . . 

Ws Rn Cs yo be divided into two e- 
OEINE 12G....qH qual parts, and again, 


© e006 oa ep , FrIP7 . 
: ; . = alſo into two unequal 


parts, the ſuperficial number which is produced of the mul- 
tiplication of t he unequal parts the one into the other, toge- 
ther with the ſquare of the number ſet between the parts , 55 
| equal to the ſquare of balf the number. 


Demonſi1ation QUppoſe that A Bbe an even number , which let be divided 
into two equal numbers AC and C B, and into two une- 
qualnumbers A D and D B. Then I ſay, that the ſquare nuttiber which is 


| produced of the multiplication of the half number CB into it ſelt, is 


<— _—_ ___——_— ——_— . th... a aw — ww 7 - 
—_ ————__—— 


| equal to the ſuperficial number produced of the multiplication of the 
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-equal parrs, Letthe ſquare. number produced of the multiplication df 


unequalnumbers ADand D B, the one into the other, and to the {qua 
number produced of the number C D, which is {er between the ſaid x 


the halt number CB into ir ſelf be E. And ler the ſuperficial number 
produced of the multiplication of the unequal numbers 'A D and DB, the 
one into the other, be rhe nuatber F G ; and let the ſquare of the number 
D C which is ſer berween che parts be G H. Now foraſmiich as the num- 
ber BC is dgyided into chenumbers BDand DC , therefore the ſquare of 
che numberBC, thar is , the numberE , is equal to the fquares of the 
numbers BDand D C, and tothe ſuperficial number which is compoſed 
of the multiplication of the numbers B Dand D C , the one into the other 
twice , {by the fourth Propoſition of this Book :) Let the ſquare of the 
number B D be the number K L , and let N X be the ſquare of the number 
DC : and finally, of the multiplication ot the numbers B Dand D C; the 
one into the other twice, let be produced cither of-rheſe numbers L M 
and MN. Whetefore the whole number K X is equal to the number. E. 
And foraſmuch as the number B D multiplying it ſelf produced the num- 
ber K L , therefore ic meaſureth it by the unites which are in it ſelf, More- 
over, foraſmuchas che number C D multiplying the number B D , produ- 
ced the number LM; therefore alſo D B-meaſureth L M by. the unites 
which are in the number C D ; but ic before meaſured the-numbesr K L 
by the unices which are in it ſelf. Wherefore the number D Bmeaſurech 
the whole number KM by the unites whichare in C B. Burt the number 
C Bis equal eSthe number C A. Wherefore the number D B meaſureth 
the number K M by the unites which are in CA. Again, foraſmuch as 
the number C D multiplying the number D B produced the number M N : 
therefore the number D B meaſureth the ,number M N ; by the unites 
Which are in the number C D : bur it befare meaſured; the number KM 
by the unites which are in the number A C. Wherefore the numberB D 
meaſureth the whole number K N by the unites which are in the number 
A D. Whetefore the number F G isequal rothenumber KN. Fornum- 
bers which are equimultiplices to one and the ſelf-ſame number , are equal 
the one to the other, But the number GH is equal tothe number. N X : for 
cither of them is ſuppoſed to be the ſquare of the number CD. Wherefore 
the whole number K X is equal to the whole number FH : Bur thEnumber 
KX is equal to the nuinber E, Wherefore alſo the number FH is equal to 
the number E. And the number FH is the ſuperficial number produced of 
the multiplication of tie numbers AD and DB the one into the other; 
together with the ſquare of the number DC; And the number E is the 
ſquare of the number C B. Wherefore the ſuperficia! number produced of 
the multiplication of the unequal parts A Dand DB,the one into the other; 
together with the ſquateof che number D C, which is ſer between thoſe 

unequal parts, is equal ro the ſquare of the number C B, which is the half 
of the whole number A B: lf chercfore an even number be divided into two 

equal parts, &c., VV hich was required to be proved. 


PROPOSITION VI. 


IF an even number be divided into two equal numbers, 
and unto it be added ſome other numbers, the ſuperficial num- 
ber which is made of the multiplication of the number compo-| 
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:d of the whole number and the nnmber atlded , into the 
lananbir added , together with the ſquare of the half number, 


| is equal tothe ſquare of the number compoſed of the half and | 
the number added. 


into rwo equalnumbers AC and C B : and unto it ler there 
be added another number BD. Then ſay, that the ſuperficial number 
produced of the multiplication of the number A D into the number D B, 
15 equal co the ſquare of the number C D. For ler the {quare number of 
thenumber C D be the numberE , and ler the ſuperficial number pro- 
duced of the multiplication of rhe number A D into che number D B, be 
the number FG; and finally, fer the ſquare number of CB be rhe num- 
ber G H : And foraſmuch as the ſquare of the number C D is (by the 4th, 
Propoſirion)- _ to the ſquares of the numbers D BandB C together, 
with'the ſuperficial number which is produced of che multiplication of 
the'tmmbers D Band BC, the one into the other twice. Let the ſquare of 
| the aumber BD be the number K L : andletrhe ſuperficial numbers pro- 
duced- of 'rhe multiplication of the numbers D Band B C, the one into 
the other twice be either of theſe numbers L M and MN : and finally, let 
the ſquare of chenumber BC be the number N X. Wherefore the whole 
mitmber K X ſhall be equal torheſquare ot the humber CD : But the ſquare 
of themnutnber'CD js rhentmber E, Wherefore the number K X'is equal to 
thenumber E. And foraſmuch as the number B D multiplying ir ſelf, pro- 
duced the number K L : therefore che number B D meaſureth the num. 
ber K L, byrheunires which are in ir ſelf , bur iralſo meaſureth the num- 
ber L'M by the vnites which are in the number C B, Wherefore the num- 
ber D B meaſureth the whole number K M by the unites which are in the 
number, C D. The number DB alſo meaſurech the number MN by the 
unites which are in the number C B: and the number C B is equal to the 
number C A by ſappofition. Wherefore the uumber D B mealureth the 
whole number KN by the unites which are in the number A D. But the 
nomber D B doth alſo meaſure the number F G , by the unites which are in 
thenumber AD : for by ſuppoſition, che rumber FG is the ſuperficial 
number produced of the multiplication of the numbers A D and D B, the 
one itiro the other. Wherefore the number FG is equal to the number 
K N. Butthe number HG is equal to the number N X : for cither of 
them is the ſquare number of the number C B. Wherefore the whole 
number F H is equal ro rhe number KX, and the number K X is proved to 

be equal to the number E. Wherefore the number F H ſhall alſo be equal 
| tothe number E. And thenumber FH is the { uperficial number produced 
'of che multiplication of the numbers A D and D B, the one into the other, 
rogether with the ſquare of the number CB, and the number E is 
theſquare of che number C D: Wherefore the ſuperficial number produ- 
ced of the multiplication of the numbers AD and D B, the one into the 
| other, together with the ſquare of the number C B, is equal to the ſquare 
of the number C D : It therctfore an even number, &c. Which was to be 
demonſtrated. PR O- 


Demonftr ation GUppoſe that A Bbe an even number , and ler ir be divided 
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Demonſtration QUppoſe that thenumber A Bbe divided into the numbers 


| ber AC is equal rotwo ſquares of the number AC, and to one ſquate of 


: And foraſmuch as the ſuperficial nuatber produced of che multiplica- 
the ſaperficial number produccd of the miultiplication of BC into CA | 
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PROPOSITION VIt. | 


IF a number be divided into two numbers : the ſquare of the | 
whole number together with the ſquare of one of the parts; is 
equal to the ſuperſecial mumnber produced of the multiplication 
of the whole number into the foreſaid part twice, together with | 
the ſquare of the other part. «* 


ALandCB, Then I ſay, that the ſquare numbers of 
che numbers BA and AC are <qual tothe ſuperficial number produced 
of che multiplication of the pumber B A inco the number, A C twice; to- 
gerher with the ſquareof the number B C. For foraſmuch as (by the 4b. 
Prop. of this Book,) the _—_— rhe number AB is equal to rhe {quarts 
of the numbersBC and C A, androthe ſupetficial number productd of 
the mulriplication of the numbers BC and C A, the one into the other 
twice : add the ſquare of the number AC comiation to them both, Where- 
fore the ſquare of the number A'B , together with the ſquare of the nutm- 


the number CB, and alſo to.che ſuperficial numbet produced of the mul- 
tiplication of the numbers BC and C A, theone into the other twice, 


tion of the numbers B AandC A, the one intothe other once is equal to 


once, and to.che.ſ{quare of rhe number CA (by the third Propoſition of 
this Book) : therefore the number produced of the multiplication of BA 
inco A C twice, is equal ro the number produced of the mnltiplication vf 
BC. into C A rwice, anadalſo to two ſquares of the number C A, Add 
the ſquare number of B C common to them both. Wherefore two ſquares 
of the number A C, andone « ac of the number CB; rogecher with the 
ſuperficial number produced of the multiplication of B C into C A twice, 
are equal co the ſuperficial number produced of the minltiplication of the 
number BA into the number A C twice rogethet , withthe ſquare of the 
number C B. Wherefore the {quare of the number AB, together with 
the {quare of t ber.A Cis equal rothe ſuperficial number produ- 
ced of the mulrifearion of the number B A into the number A C ewice z 
ther with the ſquare of che number C B: It therefore a nur{ber be di- 
vided ihto two ah ard &c. Which was required tobe demonſtrated; 


[8 64 theſquateof the whole A B; 
_ Ig | 25 theſquareofthepart AC. 
| 64 the ſquare of the whole Ki 


9 theſquareof the other patt BC 


S 
js I | $0 the ſuperficial number. 
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25 5theſquareof the part ll 
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| whole number and the foreſaid part., 


' ber BC let the number B D be equal. Now foraſmuch as the ſquare of 


fore the ſquare of the number compoſed of the numbers A B and 
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g$o the ſuperficial number produced ef the multiplication of 
che whole into the part twice. 
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9 <the ſquare of theother part, 


PROPOSITION VIII. 


If a number be divided into two numbers, the ſuperficial 
number produced of the multiplication of the whole into one 
of the parts four times , together with the ſquare of the other 
parts, is equal to the ſquare of the number compoſed of the 


4 
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Demonſtration Cup ſe that the number A Bbe divided into two numbers 

A & and C B. Thenl ſay , that the ſuperficial number pro- 
duced of the multiplication of the number A Binto the number C B four 
times, together with che ſquare of the number AC, is equal to the ſquare 
of the number compoſed of the numbers A Band C B. For unto the num- 


thenumber AD is equal cothe ſquares of the numbers ABand BD, and 
to the ſuperficial number produced of the multiplication of the numbers 
A Band BD , the one into theother twice, (by the 4th. Prop. of this Book.) 
And the number B D is equal tothe number B C : therefore the ſquare of 
the number A D is equal to the ſquaresof the numbers A Band BC, and to 
the ſuperficial number produced of the multiplication of the numbers 
ABandB C, the one intothe other twice. But the ſquares of the num- 
bers ABandBC are cqual unto the ſuperficial num oduced of the 
multiplication of rhe numbers A Band BC , the one i e other twice; | 
and to the ſquare of AC (by the eighth Propoſition.) Wherefore the 
ſquare of the number A D is equal co the ſuperficial number produced of 
the multiplication of che numbers AB and BC, the one into the other 
four times, and to rhe ſquare of the number A C, But the {quare of the 
number AD is che ſquare of che number compoſed of the numbers 
A BandBC: forthe number B D is equal to the number B C, Where- | 


BC , is equal co the ſuperficial number produced of the mulciplication 
of the numbers AB and BC, the one into the other four times, and 
to-the ſquare of thenumber A C. It therefore a number be divided in- 
to twonumbers, &c. VWhich was to be demonſtrated. 
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| wrey 64 the ſupetficial nutaber prodiiced of the itiultipli- 
cation of the numbe Log me B C:; the *r 
' into the other four tines; 


l 36 the ſquare of AC; + | 
I0 | 
I0 


100 the ſquare of the number | 
conipoſed of A Band B C. 


64 the ſuperficial nfibet produced of the multipl, ttiade 4 titnes: | 
36 the ſquarenumberot AC. 
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PROPOSITION IX. 


If 4 number be divided into two equal numbers , and again 
be divided into two unequal parts : the ſquare numbers of the | 
quare which is niade of | 
the multiplication of the half number into it / «lf; together with 
the ſquare which is made of the numer ſet between thent; 


TEES s C...3 D..2B 
Demonſtration FOr let the number AB being an even number be divided 
| into rwo equal numbers A C and CB: and into two une- 
ual nunibers AD arid-D B; Then 1 ſay that the ſquare numbers of 
Dand DB are double to the ſquares which are made of the multiplica- 
tion ef the numbers A C and CD into themſelves, For,foraſmuch as the 
huniber AB is ati everinumber, and is divided alſo into ewo equal numi- 
bers ACand CB, and afterward into two unequal numbers AD and | 
DB: thetefore the ſuperficial eumber produced of the multiplication of 
ehenumbers AD and DB, the one into the other , together with the 
ſquare of the number D C ; isequil tothe _— the number A C,(by 
the fitth propoſition.) VV hetefore the ſuperficial tumber produced of the 
eivlciplication of the numbers AD and DB the one into the other 
twice ; together with two _ of the number C D, is double to the 
ſquare of rhe mimiber A C:; Foraſmuch asalſo the number AB is divided 
intorws equal numbers AC and CB therefore the ſquare number of | 
AB is qa drvple to the ſquare number produced of the multiplicitioh of 
the tiuttiber A C itito it ſelt (by the qt Þ; Propoſitiori ). Mortover foraſmuch | 
as the ſuperficial number prodiiced of the multiplication of the nunibers 
AD andDB, the one into the other rwice together 5 wich two ſquares | 
of the nuifiber D C,is dotible ro the ſquate niitifber of C A * arid fortfifiuch | 
as 


| 
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Libs, 


as there arc two numbers, of which the one is quadruple to one and the 
ſelf-ſame number , and the orher is double ro the ſame number : therefore 


| thatnumber which is quadruple , ſhall be double to chat number which is 


double. Wherefore the {quare of rhenumber A Bis double to the num- 

ber produced of ti:e multiplication of the numbers AD and DB, the one 
| into the other twice together , wich the rwo ſquares of che number D C. 
| Wherefore the number which is produced. of the multiplication of the 
' numbers AD and DB, the one into the orher twice, is lefle than half of 
che ſquare of the number A B, by the rwo ſquares of the numbers D C. 
And foraſmuch as the number produced of the multiplication of the num- 
bers AD and DB, the one into the other twice, togecher with the num- 
ber compoſed of the ſquaresof che numbers A Dand D B is (by the fourch 
Propoſition) equal to the ſquare of the number AB: therefore the num- 
ber compoled of the ſ{quares of the numbers A D and D B is greater than 
the half of che ſquare number of AB, by the two ſquares of the number 
DC. And the ſquare of the number A B is quadruple to the ſquare of the 
number A C. Wherefore the number compoſed of the ſquares of the 
numbers A D and DB 1s owe than the double of the ſquare of the num- 
| ber A C by two ſquares © 
| isdouble tothe ſquares of chenumbers A C and CD : If therefore a num- 
ber be divided, &c. Vhich was to be demonſtrated. 


25 the ſquare of the half AC, 
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4.00 | 
9 whe ſquare of C D, namely, of the number ſer between. 
25 
TE, 
| | 34 the ſquares of the half, and of the number ſer between. 
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the ſquares of the unequal parts. 


PROPOSITION MX, 


IF an even number be divided into two equal uumbers, and 
unto it be added any other number. the ſquare number of the 
whole number compoſed of the. number and of that which 5s 
added, and the [quare numbcr of the number added: theſe two 
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the number D C. Wherefore the ſaid number | 
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64 the ſquare of the unequal part A D. 4 the ſquare of che unequal 
| ( par eB D. 
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ſquare numbers. (1 ſay,) added together, are doublets theſe. 
ſquare number s;namely,to the ſquare of the half number,and to' 
the ſquare of the number compoſed of the balf number, and, 
of the number acded. | 
hy $o6J C...3B..3D 
Demonſtr#tionGUppoſe that the number A B being an even number, be 
Suh, ed into two equal numbers AC and C B: and unto it 
letbe added an other number BD. Then I ſay, that the ſquare numbers 
of cke numbers AD andD B, are double tothe ſquare numbers of AC 
and C D. For; foraſmuch as the number AD is divided into the num- 
bers ABand BD : therefore the (quare numbers of the numbers AD and 
DB are <qual to the ſuperficial number produced of the multiplication 
of the numbers AD and DB , the one 1nto the other twice , rogether 
with the ſquare of the number AB (by the ſeventh Propoſition.) But 
the ſquare of the nurtiber A Bis equaſto our ſquares of cither of the num- 
bers ACorC B (tor AC is equal to che number CB): wherefore alſo 
the ſquares of the numbers A D and DB ate equal rothe ſuperficial 
number produced of the multiplication of rhe nurabers A D and DB, the 
one into the other twice , afid to four ſquares of the number BC or C A. 
And foraſmuch as the juperficial number produced of the multiplication 
of the numbers ADand DB the one into the other , together with the 
{quare of the number C B, is equal ro ſquare of rhe number CD, (by the 
ſixth Propoſition ) : rherefore the number produced of the multiplication 
of the numbers A D and D B, the one into the other twice together, with 
ewo ſquares of the number CB, isequal to two ſquares of the number | 
C D; Wherefore the ſquares of the numbers A Dand DB are equal to 
two ſquares of the number C D, and to two fquares of thenumbers A C; | 
W herefore they are double cothe ſquares of the numbers AC and C D. 
And the ſquare of thenumber A D is the ſquare of che whole and of che 
number added : And the ſquare of D Bis the ſquare of the nutnber added; | 
the ſquarc alfoof the number C D is the ſquare of the number bn 5 
of the half and of che number added; If cherefore an evennumber be di: | 
vided, &c. Which was required to be proved, 
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64 the ſquare of A D. 4 the ſquare of DB 


-25 the nareof CD, namely,of the number compoſed of the half 
id or :e number added, | 
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of The End of the ten firſt Propoſetions accord 
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T HE 


THIRD ELEMENT 


EUCLIDE. 


His Third Book of EUCLIDE 
treateth of the circle, which of all | 
figures is the moſt perfect, »the pro- | 
perties and paſſions whereof are 
herein ſer forth and demonſtrated 
Here allo is declared the nature and 
property of lines applyed to circles, 
either touching or cutting one an- 
other , either within or without 

the circle, as alſo of right lined angles drawn in the {eg- 

ments of circles, &c. With diverſe uſeful Propoſitions ap- 
plicable to diverſe neceſſary and profitable uſes. 


DEKRIMNITION S 
1 Equal Circls are ſach whoſe diameters are equal , or whoſe | 


rigbs lines dra from the centers to the crrcumferencss, | 
are equal. | 


Oraſmuch as EXCLIDE demioriftrateth in this Third Book divers 
properties of Circles, he unfalderh in che firſt place certain ternys ; } 
whoſe uſe is frequenttherein : he ſhewes therefore firſt of all , rhat thoſe 
circles are equal whoſe diameters or ſemidiameters are equal ; for ſce- 
ing the circle is deſcribed by the revolution of the fſemidiatneter about | 


one | 
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one of its exttemities fixed and 
unmoveable, as is ſhewn in the 
Firſt Book: Ir is manifeſt that 
thoſe circles are equal, whoſe 
ſemidiamerers or right lines, 
'J drawn from the centers to the 
circumferences are equal: asit 
the diameters ABandBC are 
| equal, or the rightlines D Fand 

EG drawn from the centers D 
andE, thecircles AF Band BG C ſhall becqual, and contrarily., if the 
circles be equal, the diameters or right lines drawn from the centers to 
the circumferences , ſhall be equal. 

Whenceit appeares , that the circles (whoſe diameters or right lines 
drawn from the centers ro the circumferences are unequal;) are unequal, 
and therefore chat circle that hath the greater Diameter, is alſo the 
greateſt circle z and contraril of unequal circles ,- che diameters are 


unequal, 
B . 2 A right Ines ſadto towha 


it be prolonged doth not cut it. 
S$S AB ſhall be ſaid to touch the 


£< Icircle, ifir ſorouch it ar By as rhat 
being prolonged to C , dothnot cut ity 
But foraſmuch as E F doth fo rouch 
touch the circle in the point F, that be- 
ing prolonged to the point G , ir cut- 
tethit, and falls within, it ſhall nor 
be ſaid to touch the Circle, but to cur ir; 


4a... 3 iran or ae 

e Y touch one another , whub tn 

&) touching one anotber , ao not 
nterſef or cut one another. 


$ the two circles AC and BC 

| are ſaid tro touch at C » if they 
touch inſuch ſort as that they cur not 

one another , be the one within the 0- 


ther er without it : Bur if ewo circles 
touch one another otherwiſe , chey ſhall be ſaid to cut one another. 


circle, which touching t , if 
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"tbe center, when the perpendicu- 
lars which are drann on them 
from the center, are equal; but 
that is ſaid to'be fartheſt diſtant 
from the center \," on wbuh the 

greateſt perpendicular doth fail. 


AS the two right lines ABandCD inthg.circle AB'CD ſhallbe ſaid ro 

be equally diſtant from the center , it Me perpendiculars E FandE G 
be equal: Bur the line CD ſhall be {aid robe more diſtant from the center 
than the line HI, if the perpendicular E G be-greater than the perpen- 


dicular EK. beds 
E 5 A Segment, or Settion of acrcle 


_— z a fioure compriſed under a 
"i AC right line , and the circumference 
Ap_— _— | 

\ of the circle. 


þ in the circle ABCD , let there be 
drawn a right line by chance as AC , as 
well the figure AB C conteined under 
the right line AC, and the circumference 
AD C ſhall be ſaid ro be a Segment, or 
2 SeCtion of a circle. 
From whence may be gathered , that there are three ſorts of ſegments, 
| towit, the ſemicircle, when the right line which with the circumference, 
conſtitutech rhe ſegment , dotl1 paſſe through the center : The ſegment 
greater than the ſemicircle z when the center of the circle is within ir, as 
ADC: and theleaft ſegment is when the figure of the 1aid ſegment is 
IcfNle than the ſemicircle , as ABC. The rizht line A C ſhall be alſo 
called a Chord , and the circumterence ABCorADC an Arch. 


6 The angle of the ſegment, or of the ſeftion , 15 tbat which i 
compriſed under a r1gbt line , and the carcumference of 


a circle. | 


KCLIDE now defineth three kinds of angles which are conſidered 
in circles. In the firſt place the angle of the ſegment, as is the mixt 
angle BAC or BCA, contcined under the right line AC , and the 
circumference A B C, andif the ſegment be a ſemicircle , ir ſhall be cal- 
led the angle of the Semicircle , if the ſegment be greater, ir ſhall be 


—{ fr. 
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4 In a core right lines are 


ſaid to be equally diſtant from | 


— 


- — 


| 
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termed the angle of the greater ſegment ; if leſſe than the ſemicircle , it 
ſhall be termed the angle of the leſſer ſegment- 


RR a . 
, ment or in a ſection ; when 


tbere is taken ſome point in 
the circumference of the ſeg- 
ment,and from it are dragn 
* : GC. rms right lines, on the ex- 
tremities of the r1ght line , which ts the baſe of the ſeoment, 
andis that (I ſay,) which ts contemed under thoſe drawn 
" right limes. 


8+ ABCbe-aſegment of a circle, and ler the right line AC be the 
baſe, and fromany point as Braken in the circumference , draw the 
two right lines A Band B C, to the points A and C, which are the extre- 
mities of the baſe A C, the right lined angle A B C contei ned of them, is 
ſaid to be an angle in a ſegment, 


8 But wben the right lines which do contem the angle,do take or 
recerve ſome circumference, the angle is ſaid to mfiſt upon tt. 


A® the angle DAB conteined of the two right lines AB and AD» 

which do receive the circumference B C D , ſhall be ſaid robe, orto 
inſiſt thereon , and differeth not from the afore-going Definition , but only 
in the term ; For if you draw a right line from B to D for the baſe , it 
(hall be ſaid robe in the ſegment , according to the precedent Definition, 
and by chis, toreft or inſiſt on the circumference BC D : Nevertheleſle, 


menr in which iitis.; and the angle inſiſting on the circumference refers 


it ſelf to the circumference which is its baſe : Therefore if yourake ſome 
ſe2ment of a circle, asBCD , of the 


circle AB CD, the angle which is in 
this ſegment , ſhall not be the ſame with 


for the angle which is therein thall-be, 
B CD : Burt the angle which infiſteth or 
reſteth on the ſame circumference , 
ſhall be the angle B AD which is diffe- 
rent from it. - | 
Beſides, rheſe three forts of angles. a- 
foreſaid, the Geometricians do confider 
alſo an angle of contingence , which is 
conteined of a right line, touching rhe 
circle , 'and of the circumference of a 


7 But an angle is 1m a 7A 


itrefers to divers things, for the angle in che ſegmenc refers to the ſeg- | 


that which infiſtech or reſteth upon it; | 


—_— 


circle 


a 


——— 
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circle , or of two circumferences , touching one another either without or 
within , as for example, if the right line AB touch the circle CED in 
the point C, the mixt angle ACD orBC Eſhallberermed the angle of 
contingence : In like manner, the curvilined anzle G F H or E F H, made 
of the circumterences of two circles touching one another , ſhall be alfo 
cermed the angle of contingence. , 


B g A Settorof aarck, is a figure 
contemed under two right lines , 
mbich conſtitute an angle at- the 

£ centtx; and the circumference com- 
priſed between the ſame lines. 


AL 4 AS the figure AECD, conteined under 

the right lines AE and EC , which 

D makethe angleat the centerE, and under 

the circumference AD C, compriſed be- 

tween = and C, the extremities of che ſame lines, is rermeda SeQor of 
a circle. 


Io Like Seements or Seftions of Circles , are thoſe whub 
receive equal angles , or inwbich the angles are equal to 
one another. 


AS if in the circles ABCD and EF GH, the right lined angles B 

and F in the Sections ABC and E FG, are cqual, thoſe Se&ions 
which do receive thoſe ſaid equal angles, or in which thoſe equal 
angles ate, (hiall be ſaid to be like Seions , and the circumfcrences 
ABCandEFG in like manner ſhall be alike , rhar is te ſay, that 
the Scion A B C ſhall be ſuch part of the whole circle ABCD, as 
the Section E FG is of the circle EFGH, and the circumference 
ABC ſhall be the ſame part of the whole circumference ABC D, as 


the circumference E F G 1s of the whole circumference E F G H. 

By the ſame reaſon , the Arches or Circumferences on which 
equal angles infiſt, arealfo alike, asare the Arches or Circumferences 
ADC andE HG, on which the equal angles B and F infift, | 

From theſe things may be gathered that like Setions of one and the 
ſame circle, ot of equal circles, are alſo equal to one another , being 
the ſame parts of one and the ſame thing , or of equal things, 


PR 0- 
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PROPOSITIONS. 


PROBLEMES, & THE OR EMES. 


PROPOSITION 1. PROBLEM 1. 


A circle ABCD being given, to 
find the cagter F. | 


Confruz0, TY Raw any line thetcin at ad- 

Re Dreams a AC, +whth 
may be divided_in rwo equal parts in the 
point E, and by E draw BDat rightangles, 
terminating on both ſides af the circumfe- 
rence in the points Band D), and let itbe 
divided into two Equal parts in the point F : 
T9 that Fs the tenter of the propoſed 
Circle; 


Demo 1ftration FOr no othet point therein can be the center, conſidering 
thar every other poinr doth divide it unequally { There- 


foreif F benorthe center of the circle , ler G be the center thereof with- | 


out the line. B D ; frym which draw the right lines G A, G E, andG C. 
Foraſmuch as ,.in therriangle AE G, the two fides A Eand EG are 
equal to the two fides CE and E G of therridngleCE G , and the baſe 
A G equal rothe baſe C G , (for that they are ſaid robe drawn trom the 
centers) bthe angles AEG and CEG ſhall be cqual , and therefore 
right angles. But cheangle AE F is a right angle by conſtruQion; there- 


—— 


fore the righe angles AEF and AEG ſhall be cqual,; the pare ro-the | 


whole , which is abſurd : Therefore G is not the center of the circle ; nor 
by the ſame reaſon, is any other-point out of the line D B : ThereforeF 
ſhallbe the center : Therefore we have, &c, Which was to be done, 


Wy” COROLLARIF: 
From tis Propoſition it s eUident that if in acircle a right line be ditided wnto 


two oo parts, and at right angles » by another right line , the center of the circle 
ſhallbt iis tht dividing line , provied it end and terminate on both ſides of the 


circumference , #r at leaſt ; that it be" not lefſe than the ſemidiameter of the circle, | 
; ears 


a)10. t. 


b) 8. 1. 


br that the divided Tine doh paſſe by the tenter , conſidering that it #8 a 


a 


that | 


—_— 
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A . 
* 


{ hy er circle 3 ler it (if poſlible,) 


that the center of the circle ABC D  cannet be ether-where then un the port F of 
the line B D,which d5ivideth A C into two equal parts, and at right angles. 


PROP. 2, THEOR, 1. 

| If m the circumference of a circle 
ABC, there be taken two punts at 
pleaſure A and C, the ripbt line 
AC joynng thoſe points A and C, 
will fall within the carcle ABC. 
Demonſtr4tion F;Or if itfall not within the 


fall without ſuch as is the right line 
ADC. (asthe contradifor will have it;) and having 2 found the center 
thereof E, draw the right lines EA, EC, andE D, to ſome point as ar 
D, of theline AD C, in ſuch ſort as thart it cur the circungference of the 


circle ABC inthe point B. 
Foraſmuch as the two ſides E AandE C of the triangle EAC, to 


| which rheline A D C is pur Wbaſe, are equal, (being drawn from the 
center) Þ the angles E A.Dand E C D thall beequal, Burthe 


| Fyjerior 
cangleED A i ETnL than its interior and oppoſite angle E CD: fee- 


By —_ 
chatthe ſide C Dis need cothe point A. Therefore the ſame an- 
gleED.A d ſhall be ol cp chan he angleE AD, which is equal 
roE GD :\ Therefore EA oppoſite to the greateſt angle E D AY (hall 


begreaterthatfE D, oppoſite to the leaſt E AD : Theretore E B equal to 
E Fe ſhould bealſogrearer than E D, the 

abſurd :. Therefare-the right line drawn trom Aro B, will nor fall wich- 
-outthe circle, but within it: In like manner , we might ſhewcharicwill 
not fall on the circumference: Therefore, If in a circle, &c, Which 
was to be demonſtrated, 
| COROLLARIE. 

From the Demonſtration of thts ſecond Propefi tion it ” mapife » that the r7:ght 
line which toacheth the carcles in ſuch ſort as that it dfuidle not the ſaid circle , touch- 


eth it only 11 ove point , f of ouch it 11 two pornts, © the part of the line between 
| choſe points = fall withinthitivile ;, a1d therefore would divide it , which is cor- 
trary to Suppoſtt:09, , 


PROP. 3. THEOR. 2. 
ff maardkeBCDE , ſome right lneE C paſding by the 
center &, doth cut ſome other right line BD , whuch dath nat 


allo devide it into two equal parts. 


Dimonflratow FFOr having drawn the ewo lines ABand AD, thetwo 


_ than the whole, which is | 


AFand FB of therriangje AFB, arcecqualto the | 
AD} 


—— — —— 


paſſe by the center A+ , into two equal parts inF, it wlt-alfo | 
cut 1t at r1ght angles , and if 1t droude 1t at r1ght angles, it mull | 


two fides A Fand FDof he triangle AFD, and thebaſes A Band 
. - - | are | 


th. PEI 


* 
_— ——C._— 


| Lo e oDB. Again ; foraſmuch. as Þ is alſo the center of the circle 


| chewhole , which is-impoſſible : Therefore the point D is not the center 


—_— 


Jn 


| Demonfiration TY Raw from the center F to the points C, D, and E, the 


oo” — —— ———— 
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AB, thelineD ſhall be equal co DB,. Burt D C is demonſtrated alſo 
tobe equalto D B: therefore * D Aand DC ſhall be equal, the part co 


of borh the circles A Band C B: Therefore, If two circles , &c. Which 
was to be demonſtrated. 


PROP. 7. THEOR. 6. 


If m the diameter AB of the car- 
de ACDEB, ſome point Gbe ta- 
ken , which ts not the center of the 
ercle , and from this point G tothe 
arcunference ACDEB , there fall 
right lines GC, GD, GE, the 
| greateſt line ſball be G A, that line 
wherein the center F is ; but the leaſt ſball be GB , that which 
remaines (to wit, of the diameter) of the others G'C and &'x, 
alwayes the neere(t G C,, to that-G A wbichpaſſeth by the center 
F, 4 greater than GD, that wbich is more. remote ; and 
from this ſame point G there mill only fall tmo equal right bnts 
GE andGH , to the circumference on"bath ſides of the leaf 
hne GB. | 


| righe lines F C, FD, andFE, fcraſmuch as the wo 
ſides GF and FC of the triangle GFC, are greater than the other 
GC: ButGF and F C * aregreatet.than the other fide GC , bur G F and 
F CarcequalroGFand F A; tharisto ſay, rothe whole GA, the ſame 
G A ſhall be alſo greater than G C and by the ſame reaſon greater than 
G D,and ſo of the others : Therefore G A ſhall be the greateſt of all thoſe |, 
which fall from the point to the circomference, 


than the two fides E G and G F:: oy EF is & 
ſhall be lefſe chan wie wwo ſides F'G and G E 
part F G being taken away ,, there will: yet r 
and by che ſame rcaſon-G-B ſhall be ſhewn to be leſi>ehan a 
G DandG C: Therefore G B is. the\\leaſt of all chaſe 
from G to the circumference. ' x5 | bee” 
Thirdly, Foraſmuch as the two. fides G,R\and\ FC of the'trigibhe 
G FC, are <qual roche two ſides G.F.and FD oc che. ane GED: 
and the. angle G F C'is greater chars the angle G'F' bly ferhan 


ch are drawn 


part, the baſe G C thall be greater than the baſe GD; by the ſame 


a)1.c.([. 


a) 20. I» 


Secondly ,' Foraſmuchas in the rejaqgle EFG/;, a fide. E Fis b Ieſſe [b) 20. 1: 
toFRy therefore F B| 


ee, th O_ 4 a Py F"WY 


SN 
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| reaſon G © fhall be greater than G By therefore the line which is neereſt 
om which'paſſeth by rhe center', is greater than that which is more 
L.i2 vremote. + © 14 | ; : FW, \ * 2H! 

7: Laſtly ,' make the angle'B FH on the other {tde of the line® B, equal 
tothe angle BFE', and draw the rightline GH: fordſmuch'as che 'two 


rip 


| h Y ch paſſeth by the center , as hath been demonſtrated : and 
ar which paſlet I : 
ton AG is Neſle than G E, equal roGH: If it paſſe above GH, it 
Ilbe grearerpy the ſamereaſon: Therefore there cannot be drawn two 
oa lines equ#troo 


Thergfore,1 yn ihe diameter, &Cc. Which was to be demonſtrated. | | 


P ullaws that from every point taken in the Circle , there can be drawn only two 
pig line to the Jeuahirst ho equal to one another : foraſmuch as that from every 
P2wal taken 1n acircle , there can be ar ann but one diameter, 


— fetbby the centtr K,, but of the others 
almayes- thr -neereſs to that wobirh paſſetb by the center , ſhall 
, preater than that ,vubich. 8 .nore remote : But of theft 


ſides E F and FG of the triandle EF'G 
are equal tothe two fides HF and FG of 
-— the triangleH F Gy, cach to his correſpon- 
dent fide, and that rhe angles E F Gand 
HFG conteined of thoſe (ides are equal 
by rhe conſtruftion, 4 the right lines GE 
= GH, on both ſides of the lefler line 
' GB, ſhallbe equal to one another, Now 
that no other line can be equal to either of 
chem is manifeſt ; for it trom the point G 
you draw another linc on that ſide whereon 
His, it will fall below H, and therefore is 
is leſſe than GH , as being more remote 


ne another , bur only on each ſide of the leaſt fine'G B: 


G:OROLL ARTE; TRE | 


PROP. 8. THEOR. 7. | 

If without the circle BCDE 
- +... tbere be taken ſome port A, and 
© 3-- from that ponit "there be. drawn 
+ rodeo - -rtgbt Imeszotbe tircle , onieof which 
AL paſſeth by. tha centem:., anil 
" theatbers AH, "A'G, AF at pleas | 
4 - fore; of all the #ipht lots vobich | 
 &b fall on the concave circumference, 


tbe greateſt A1, is that vobicb paſe 


* WM 
G 


which) 


, 
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which fall onthe convex carcumference , the leaſt is that which 
is put between the point A and the dtangter Bi, and of the 
| atbers, that which is the neareſt to the leaſt AB, is alwayes leſſe 
| tban that which is more remute , and from this point A tan be | 
drain only two 119ht lines equal to one anotber , to the carcle on | 


both ſides of the leaſt line. 


Demonſtration 1.F{Or trom the center K draw therighe lines K C,;K D> 
KE,KF, KG, KH: foraſmuch as the two ſides AK 
and K H of the triangle A KH 2are greater than AH. Bur AK and KH | a) 20-1. 
arccqualtro AKand KI) that is to ſay, to the whole A KI, the right 
line A l ſhall be alſo greater c!:an AH , by the ſame reaſon, A Iſhallbe 
alſo greater than each of the others AG and A F: Therefore Al is the 
greateſt of all thoſe yghich are drawn trom the point A into the circle, 

Secondly , foraſmuch as the ſides AKand KH of the triangle A KH, 
| are equal tothe. two (ides AK andKG of the triangle A KG, and that 

thewholeangle A KH is greater than the angle AKG its part, Þthe |b) 24. r. 
baſe A H ſhall be greater than the baſe AG, by the ſame reafon, AH | 
ſhallbe greater than A F : Inlike manner, A G ſhallbe greater than AF: 
Therefore :rhe line next to that which paſſeth by che center is greater 
than.char which is more remote from the center, 

Thirdly , forafmuch as in the triangle AC K the right line AK<is |c) 20. 1. 
lefle chan rhe twoothers A Cand C K : if the cqual lines BKand CK be 
cur off, rhere will yer remain AB lefſethan AC : by like reafon, AB 
fhall be leſferhanAD, and lefſe alſo than AE: Wherefore A Bis the 
| leaſt'of all the fines drawn from the point A without the circle, to che 
convex circumference. | | 

Fourchly , foraſmuch as in the triangle ADK there do fall the two 
rightlines ACandC K, comming from the extremities of the fide A K, 
drhe ſame lines A C and C K ſhall be'lefſſe than AD andDK : There- | q) 21. 1. 
fore having raken away the equal lines CK and DK , there will yet re- 
maine AC, leflethan AD, andinlike manner, AC ſhall be lefle than 
AB, and AD alfoleſle than A E : Therefore the line neereſt to the leaſt 
line A B, is lefſe than that which is more remore. | 

In the laſt plate ; Make the angle AKL equal to the angle AKD, 
and draw A L : Foraſmuch as the rwo fides AK and K Dof the triangle 
A KD, are equal tothe two fides A Kand K L of the triangle AKL: 
Bur the angles AKD and AKL conteined of thoſe (ides are equal; | c) 4: 1. 
| e the right lines AD and AL on both {ides of the leaſt line A B ſhall be 

equal to one anotticr, and no other line drawn from the point A to the | 
faid circumfercnce , ſhall be equal ro any of chem , for ir would fall above 
AL towards B, and therefore lefle than AL; that is toſay, than A D, 
equalro A Ly or on the other ſide of AL, andtheretore greater, as hath 
been demonſtrated : Therefore there can be only drawn rwo equal right 
lines to the circumference on both (ides of the leaſt line A B: Theretore, 
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C)Cor. 1+ 3. 


a) Il. Is 


b) 10,def- 


| Therefore ſeeing thar the right lines A E and A F do dividerhe right 


. PROP. 9. THEOR. 8. 

If voithin a arck'B CD, there 
be taken a certam point A, and from 
that point A there do fall more than 
tvoo equal "right lines AB, AC, 
andAD, to the circumference: the 
D pot taken A, 1s the center of the 

circle. 


Demeaſfratios FOyn the right light lines B C and CD, which lines ſhall 


be divided in two equal parts in the points Eand F, and 

by the point A draw the right lines AE and AF, and prolong them on 
both ſides ro the circumference : Foraſmuch then aFE B is equaltoE C, 
andE Acommon, the two {ides AEandE B of the triangle A E B ſhall 
be equal ro the two fides A EandE C of thetriangle A EC, and: the baſe 
A Bisequal tothebaſe A C, by ſopattiing z a the angle AEB ſhall be 
equal co the anyle AEC; band theretore are both right angles,by the ſame 
reaſon it ſhall be ſhewn thatthe angles art che point F are right _ 
es 


BCand C D in twocqual parts, and at right angles; in each of che 
ſame dividing lines A E and A F, ſhall be found the center of the circle , 
being prolonged to the circumference : Therefore the point A in which 
they interſe ſhall be the center of the < circle , ir bcing nor to be found 
any orher-where than in the common point where they intcrſe& and di- 
vide one another, it bcins both in the one and the other : Therefore, If 
within a circle , &c. WW :ici was robe demonſtrated. 


PROP. 10. THEOR. 9g. 


A circk ABCDEF, 
doth not drvide another circle 
AGBDHE #1 more than 
tvu0 points. 


Demonſtration {.% the circle 

ABCDEF 
divide the circle AGBDHE 
in more than two points, A, B, 
and D, (if poſſible,) and having 
joyned the right lines AB and 
B D, divide chem in two equal 
parts in the points Iand K, and by thoſe points # draw 1 L and K L atright 
angles to the lines AB and BD, and ler them be prolonged on both fides 
ro the circumference. 


| 


—_— 


— 
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For- | 


ns Li 


[Lib-3 
art equally diſtait from the center E, and thoſe that are equally 


| EG ſhall divide 2 A Band CD intwo equal 
| cheirhalves A Fand DG ſhall be equal. - 


OF EUCLIDE: 


9 | 


GB; GCs GD, and 


diſtant from the center are equal to one another.” 


Demonſtration Or from the center E drawEFand EG perpendicular ts 
ABandCD , and joyn EA andED : thelines BÞ and 


parts, which being putequial, 


- 


Demanſtractan $3 Oxalamey as the ſquares 
| .,.L. of the equal lines E A and 
ED are equal: and Þ that the ſquare of 
EAis ——_ ro the ſquares of A Fand FE: 
In like manner, the ſquareot ED is equal 
ro the ſquafes of 1) G and GE, the ſquares 
of AF and FE ſhall be likewiſe equal.ro the 
ſquares of DGand GE therefore having 
raken away the equal ſquares of the equal 
rightlines AFand DG, the tquareof FE 
and GE will remain equal : Therefore 
EF and EG ſhall be cqual : Therefore 
c ABandC D ſhall be equally diſtant from rhe center E. 


Again, LetABandC B beequally diſtans from the center E:; I ſay. 


that they are equal to one another ; for (the canſtrution tnadle as before,) 
we ſhall ſhew that E Fand EGd4arecqual, and that they divide < AB 
and CD in two <qual parts , and the ſquares of the equal right lines E A 
and E D are<qual to one another : But the ſquare of AE is fequal. to the 
two {quaresof AFand FE, andthat of E D alſo equal to the two ſquares 
of DGand GE: therefore the ſquares of A'Fand FE are equal to the 
ſquaresof DGandGE; having then taken away the equal ſquares of 
the equal lines EFandE G: there will remain the ſquares of A Fand 
DGequal, and therefore their doubles AB and C D are alſo equal: 
Theretore, in a circle, &c. Which was to be demonſtrated. 


PROP. 15. THEOR, _ 

In 4 circle ABCD, the 
greateſt line 1s the drameter A F, 
but of the others CD , and 
HI, 4lwayes that HI which i 
neereſt tote center G, is greater 
than CD , that which i more 


remote, 


Demonſtration 1.FOr draw from the center G the perpeudiculats G K 
and G LtoC D and H Itand fotaſttiuch as C D is fiore 


tettiote fron the center than HI , the petpendictilar G K ſhall be greacet 


=z > & 


| «than G L : Thetefore let G M be ciit off from the line GK equal toG Lz 


and by M draw BM 


E , petpendiculat ro G K, ahd joy the tight lities 
GE. js y_ N b4 "ag an _ Fots 


4) 4. det: 33 
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THE THIRD ELEMENT Lib.3. 


a)5.1. 
b) = I 


: 


Foraſmuch as the perpendiculars G M and G L are equal , BE and HI 
ſhall be equally diftant from rhe center , and therefore cqual ro one ano- 
ther ; Again, toraſmuch as G Band GE are dgreater than BE , but are 
equal to the.diamerer AF, the diameter A F ſhall be alfogreater than 
BE; bythe ſame reaſon it ſhall be ſhewn chat A Fis the greateſt of all 
che other lines. = 

' Laſtly, foraſmuch as the fides GBand GE of the triangles B G E are 


| —__ ro the ſides G Cand GD of the triangle C GD, and the angle 


BGE is greater than the angle CGD, <thebaſe DE ſhall be greater 
chan'the baſe CD. And therefore HT which hath been ſhewn to be 
equal ro BE, ſhallbe in like manner greater than C D: Therefore, In a 
circle, &c. Which was to be demonſtrated. 


PROP. 16. THEOR. 15. 

v s The right lneE F drann from 
IL © the extrenitie A , of the diameter 
NN AC of thearck ABC, atright 
angles to the ſame diameter , ſball 
fall without te circle ABC, in 
tbe ſpace compriſed between the ſame 
right Ime EF , and the circumfe- 
rene ABC, and there ſball not fall another right hne GA, 
and the angle of the ſemuarcle D A B1s greater than any acute 
right lined angle: But the reſt E ATT 1s eſſe. 


Demenfration þ it be ſaid that E F doth not fall without the circle : Let 

it (if poſſible,) fall within, as the line AB, and draw D B; 
2 the angles D A Band D B Aſhall be equal; burD AB is a right angle : 
therefore D B A ſhall ..be alſo a right angle, which is abſurd ; Þ ſeeing 
that thetwo angles of a triangle are leſſe chan wo right angles : In like 
manner we ſhall ſhew thar it will not alſo fall on the circumference , 
therefore it ſhall fall without at AE. 

I fay now, that between AE and thecircumterence B A, there cannot 
fall another right line drawn from the point A : Forlet AG fall there (if 
poſſible, and ſothen the angle D A G ſhall be acute, and on A G draw 
DH perpendicular ro AG, cutting the circumferencein I, DH ſhall only 
fall on the ſide of the acute angle D A G. Foraſmuch © asin the triangle 
D AHdatherwoangles DHAandD AH arelefle than two right angles, 


| and DH Ais aright angle , by the conſtruction, DA H ſhall be lefſe than 


a right angle; and therefore D A, thatis toſay, D [equal thereto; ſhall 
be <greater than DH, the part than the whole , which is impoſſible ; 
Therefore, not any. right line ſball fall between tte circumference A B, 
and the right line perpendicular A _E , but will cur the circle. 
' Iſfay, Laſtly, that the angle of the ſemicircle conteined of the diame- 
ter AC, andthe circumfcreece BA is greater than any rizht lined acute 
| angle | 
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angle : for (ccing it hath been ſhewn that every right line drawn from the | 
point A, below the perdendicular AE, doth fall within the circle, ic will 
of neceſſity make with the line A C a right lined acute angle, lefle than the 
angle of the ſemicircle : But with AE ic will conſtirnte a righr lined acute 
angle , greater than the angle of contingence, conſidering that rhe angle 
ot conringence is 2 part of the angle of the ſemicircle, bur this acute an- 

le is ſome whole , in reſpe& of the angle of contingence , whichis mani- 
eſt, the line A Bbeing drawn at adventure, below A E : for ſeeing that 
the ſame A B doth fall wichin the circle, as hath been demonſtrated, che 
rizht lined acute angle C A B is lefſe than the angle of the ſemicircle, con- 
reined under the diameter AC, and the circumference ABC : Secing 
that the acute angle is part of the angle of the ſemicircle : Burthe angle 
of contingence conteined under the tangent AE , and the circumference 
ABCis lefle than the right lined angle BAE , ſeeing thar it is a part 
thereof : Therefore the angle of the ſemicircle is greater than any right 
lined acute angle, and tne remainder the angle of contingence lefle i 
Therefore, the line, &c. Which was to be demonſtrated, 


COROLLARIE. 


tt u manifeſt from hence, that the right line drawn from the extremity of the d14- 
meter at right angles , deth touch the carcle ;, for it hath been demonſtrated that is 
falls without the circle + Wherefore it reacheth the circle in this pornt ( the extream 
of the diameter) only. 

As if from the pornt A in the circumference of the circle ABC, there were to 
be draws 4 line which ſhould touch the circle in the point A, weſball draw aline 
from A tothe center D, and to that drav another , AB at right angles , and that 
line ſhall teuch the cercle 1athe point A. a6 bath been demonſtrated. 


PROP. 17. PROBL 3. 
s From a given point A , to draw 
"HY a rigbt line A C, which toucheth a 
grencircle BC. 


Conſlruftion P'n4 the center D, and joytie 

the line AD, which divideth 
the circle in the point B, and on the cen- 
rer D, with the diſtarice D A, deſcribe 
the circle AE, and from the point B draw 
B E at tight angles tro AD,dividing the cit- 
cle AE inithe pointE; and laſtly, draw 
DE, dividing the circle BC in the point C ; and joyn C A: I lay, that 
AC doth touch the given circle in the point C, 


Demonſtration F;Or ſeeing that the two ſides BD and DE of the ttiarigle 


baſes BE andCA, andthe angles DBE and DCA ſhall be equal. | a) 4: t. 
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THE THIKD ELEMENT Lib. 3: 


a) 17. 1- 
b) 18. 1. 


b) Co-16-3- | 


C, of the ſemidiameter D C at right angles , ir will Þ rouch the circle : 
Thereforc from the given point A, &c. Which was to be done. 


PROP; 38. THEOR. 16. 


IF fome right line A B , doth 

C.___£_ toub acirclk CD, and from the 

- enter F to the point of touching C, 

there be joyned ſome right line F C, 

that joyned line F C ſhall be perpen- 
aicular to the touch line AB. 


DemonſtratiosF{Or if it be denyed , Draw 
FE perpendicular to AB, 
cutting the circumference in the point D: 


| Foraſmuch as in the triangle CFE, the twoangles FCE andE F C 


are leſſe than two right angles, and E F C iz a rightengle,by conſtruQion, 
FC Eſhall be lefle than a right angle : Therefore Fo F, thatis to ſay, 
FD its equal, ſhall be greater than FE the part than the whole , which 
is impoſſible : Therefore F C is perpendicularto A B : Therefore if a right 
line, &c, Which was to be demonſirated. 


PROP. is. THEOR. 17. 


If ſome right line AB, doth 
touch a circle CB , and from 
tbe point of touching C, there be 
drawn a right ne C E at right 
angles to the line towhing in that 
ſame line CE, ſball be the cen- 
ter of the circle. 


Demonftr ation FOr if it be ſaid that the center is not in theline CE, but 

without ; Let it (if poſſible,) be in the' point F, from 
which point F draw the rightline F C, * which ſhall be perpendicular 
to A B. Therefore the right angle F C B ſhall be equal to the right angle 
E C B, the part to the whole, which is impoſſible : Therefore the center of 
the cucle ſhall not be out of the line C E : Therefore,If aright,&e, Which 
was to be demonſtrated. 


_ PROP. 20, THEOR. 18. 
In acirck ABC, theangle BDC, nbich1s at the center 
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D, is double ty the angle BAC , which rat the creumference, 


A 


: 4 , \ 
. f } 


Demarfration NOyn AD together, and prolong itto E; foraſ] n 


| ittoR uch asthb 
twolines D A and D Bare equal, DADand'Þ BA ſhall 


| abe equal : Bur the exterior angle BD E is equal Þ to the two interior an- 


gles DAB and DBA, and therefore double. to each of them, as of 
D AB: Inlike manner , weſhallſhew that C D E is double to the angle 
D AC: Wherefore the whole angle B D C ſhall be double to the whole 
angle B A C which was propoſed : Again, let the angle C A B not. encloſe 
theangleCDB, and joyn AD, protonyed ro'E;, Ceafinnch as the two ' 
ſides D A and D C are equal, © the angles DAC and DCA thall be 
equal, but the exterior angle CD E is equal 4 to them: Therefore it 
ſhall be double ro DAC), butthe angleE D B at the center , is double to 
EAB, as is demonſtrated ; Theretore the remainder B DC fhall'be 
double to the remainderBAC; <©forwhen the whole is double to the 
whole, andthe part cur off to the part cur oft, the remainder ſhall be 
double to the remainder, as followerth; 


L E 'M (M\ A. 
, T ; 
Let the whole A B be double to the whole C D, 4nd AE the part cut of, 
| double to C F the part cut Sff,the reft EB ſhall 
f OT - E 2 double to the reſt F D; for eeing that AB% 
— | — double toC D, being divide 11: ts6 equal parts 


when they bave for their baſs one and the ſame circumference B C., 


__ 


—_— — 


a) F» Is 
b) 33, Iz 


Cc) 5-1, 
d) 32+ I» 


©) 10. Is 


C—}—D., «E,«w)l AE4EB , ſhall be pgual to 
| EF C D: Therefore A E being alſs double to &b 
6584) CD equal to AE Thall be alſo doable to CF 
and therefore double tots other balf © D* Therefort the reft E B-equal ts C ID, 
ſhall be alſo double to the reſt E D : Whichwas tobe deriiapftvared. Spe wt 
PROP. 21. THE QR. 19. 

In a circle ABCD, tbe andles D AC and CBD, 
which are-in one and the ſam? ſeoment CBAD, 'areuqual to 


one another. \ 
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THE THIRD ELEMENT Lib, 


a) 10: 3, 


a) 32- t. 


| forth 


| equal , and on the ſame fide. 


DemenfrationFFOr let E be the center , to which joyn the lines E D and 

EC: Foraſmuch as the angle DE C is conſtituted in the 

center , ir ® ſhall be doubleroDAC, the angle ar the circumference: 

have the ſame circumference D C for their baſe, by the(amerea- 

ſon,it be double to the angle C B D : Therefore each of the two angles 

AandB, ſhallbe the halfot DE C, and therefore equal to ene another: 
Thereforc, In a circle, &c. Which was to be demonſtrated. 


PROP. 22, THEOR. 20. 


© BCD of quadrilateral figures AC, 
mſcribed in a circle ABCD , are 
equal to two r1ght angles. 


Demonftration Or, joyn the two diagonal 
F lines AC andBD , for- 
aſmuch as the two angles ACD and 


ABCD, they ſhall beequal toone ano- 
the ſame reaſon, thetwoangles BC A and BD Azin the ſegment 
, ſhall be alſoequal to one another ; therefore the whole angle 


ther , 
BCD 


 BCDftallbe equal tothe two angles ABD and A D B; therefore having 


added the common angle BA D, the two angles BC Dand BAD hall 
48 to the three angles BDA, DBA, and B AD, of the triangle 
ABD, but the three angles of the triangle ABD * are equal to two 
right angles , therefore the rwo oppoſite angles B AD and B CD ſhall 
be alſo equal totwo right angles : In like manner , it might be ſhewn that 
the two oppoſite angles at the points D and B,are equal to two right angles : 
Therefore the angles, &c. VV hich was tobe demonſtrated. 


PROP. 23. THEOR. ar. 
On one and the ſame right line AB , there cannot be con- 


flituted two ſeoments of circles AD Band A CB, alike and ut 


De- 


"—_ ——— Pe CIS a. 


The oppoſite angles B A D and 


ABD, are in one and the ſame ſegment | 


| 


—— 


_ 
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Demonſtration F(Or if it be poſſible, Let two ſegments of circles be conſti- 
ruced alike and unequal : On the line AB, and on the ſame 

part or fide ACB and ADB, thoſ(T ſegments will only cut one ano- 

| cherinthe points Aand B; Seccing © that a 


45,1 D circle cuts not another circle in more than 
AK. rwo paints: Therefore the circumference 
| \ of one of the ſegments ſhall be wichour the 

Fu circumference of the other, Draw then the 


Bas 
\®.: right lineB C D, wutting the circumfe- 
i rence inthe points C and D, and joyn A D 
't and AC: Foraſmuch as the ſegments 
B ACBandA DBare put alike ſezments by 
; the tenth Definition of this Book , the an- 
gle ACB ſhall be equal to theangle ADB, which is abſurd, Þ for the 
exterigrangle ACB is greater than the interior ADB, they are not then 
like \Wments: Therefore on one and the ſame, &c. Which was to be 
demonſtrated,” 


- 
- 
- 
. 
Ph a TY © 
# mw 
- - 
# - 
- 
- 
- 
. 
. 
# 
- 
”- 
. * 
. - 
. oy 
s *® 
WM. 
» 
LS 
pH -14 


a 


PROP.-24 THEOR. 24. 
Like ſeements of circles AEB and CFD, conſtituted on 
equal right lines A Band CD are equal to one another. 


— 


——__ 


A B C 
DemosſirationF;,Or the lines A B and C D being equal, they will agreeto 

one another , if it be underſtood that they be placed the 
one onthe other, rowit, ABon CD, andthe ſegment AE Bwill agree 
with the ſegment CF D: otherwiſe the ſegment A EB ſhall fall without 
theſegment C F D, orelſe within it, or a part wichour , anda part with- 
in; and therefore on one and the ſame right line are conſticured like 
ſegments of circles , 2 which is abſurd: Por if part fall withour, and part 
within , they ſhould cur one another in mbre than two points , as at Band 
G, which is impoſſible : For a citcle doth not cur another circle in mere 
than two points : Theretore they ſhall agree, and therefore ſhall be 
equal to one another : Thercfore like ſegments, &c, Which was to be 
demonſtrated. 
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PROP. 25. PROBL. 3. 
The ſegment ABC, of a circle , bein groen , to deſerite 
the circle of which it is a ſegment. 
Conſtrufton Jo AC, and divide ir ito ewo equal parts iri the poirit 
D, by which draw D B art right anzles ro'A C, and joyri 


AB: The angle D B A ſhall be greater rhan the atigle D AB, or-equal 
or leſle, | Demon- 
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d) 4- 1+ 


f) 9o Zo 


g) 6. 1, 


a) 4+ I. 


©) 16+ 1. 
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DemonſtrationPilrſk of all, Letir be greater, (which will happen when the 

| ſegment ſhall be leſſe than the ſemicircle) for then B D pro- 
longed , will paſſe = by the center, Which is wichour the ſegment , ſeeing 
that ic is lefſe than the ſemicircle, and Þ D A ſhall be greater than DB, 
for DB is the reſt of rhe Diameter : Therefore < D B A ſhall be greater 
than DAB: Let the angle B A Ebe made equal ro DBA, and let the 
right line AE cutB D prolonged, atE: Hay, thatE is thecenter of the 
circle , of which A - Cis the ſegment. 


B 


B a 
_ H 
"ke: 

Fer having drewn EC, the two fides AD and DE of the triangle 
ADE ſhall be equal vothe rwo ſides C Dand D E of the triangle C D E, 
and the angles conteinedof them are right angles ; 4 therefore AE and 
E C are equal, but E A is alſo equal to E B: Secing © that the angles 
EAB and EBA are equal : Therefore the three fides EA, EB, and 
E Carecqual: f Therefore F ſhall be the center of the circle ABC, 
ſecing thar from thar point there falls more than two equal right lines, to 
the circumference, 

Secondly , Ler the two angles DBA and DAB be equal: 8DA 
ſhall be equalto DB: Bur DC isalſo equal ro D B. Sceing that A Cis 
divided into two equal parts in thepoint D , all the three'lines D C, DB, 
and D A ſhall be equal therefore D ſhall be the center of the circle. and 
the ſegment propoſed ſhall be a femicircle. 

Laſtly, if che angle D B Abe lefle than the angle D AB: Letthe an- 
gle BAE be made equal rothe angle ABE, and let E C be joyned: 
I ſay that E is the center of the circle : For ic will be hewnby the ſame 
reaſons as above, that the three lines E A, E B, andE C, are equal , and 
therefore alſo the ſegment propoſed will exceed the ſemicircle : There- 
force a ſegment , &c, Which was to be done. 


PROP. 26. THEOR. 23, 
In equal circles ABCand DEF, the equal anvles D MF 
and A GC, wilt on equal circumferences A C and D F, whe- 
tber they be conſtituted at the centers Gand HA , or on the cir- 


cumferences ACand DF. 
Demonſtration F7Or joyn the right lines AC and DF, foraſmuch as the 


— 


| 


two {ides G A and G C of the triangle AG C, are equal | 


tothe fides HDand Hof the trianzle DHF, becauſe of the equality 
of the circles, and the angles G and H equal by ſuppoſition, © the baſes 
AC and DF ſhall beequal : but the angles B and E conſtituted at the 
Cit- 
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| DemonſtratiouFOr if they be not equal : Ler the angle H be the greaters 


—_—_ 


v_ 
%, oF EUCLIDE. 


— - _ 
eq / ſuppotici- 
@N , and rn on 
the ſame baſes: 
Thetefore the ſeg- 
ments ABC and 
DEF ſhall be a- 
- d, A 1 there- 
ore equal; which 
being ſubtracted 
from che equal cir- 
| | cles, there will re- 
| maine the ſegments A Cand D Fequal ; and therefore the circumferen- 
ces AC and D Fequal, Which was to be demonſtrated. 


PROP. 27. THEOR 24. 


_= 


In equal cir- 
cles ABC and 
DEF, the an- 
gls AHGC and 
DGF that miſe 
on the equal cif- 


audDF, art equal to one anotber , whether they be conſt- 
tuted at the centers A and G , or elſe on the crcumferentes 
ACad DF. 


and make the angle AH | equal to the angle DHF =: 
therefore the circumference A I ſhall be cqual ro the circumterence 
D F: Bur the circumference A C is equal roche circumference DF, by 
ſuppoſition , therefore A I and A C ſhall be equal ro one anorhet , the 


are cqual. | 
Secondly by Conſtitute the angles B and E atthe circuthferences , ha- 
ving equal circumferences, AC and, D FE for baſes; by the ſame reaſon 
it might be ſhewn that they are equal to one another : Which wasto 


be demonſtrated. | 
| PROP. 28. THEOR. 25; 


In equal circles ABC and DEF , equal right hes 
AC and DF db take amay equal circuniferencts ABC ard 


cumferences AG | 


pare othe whole , which is impoſſible z therefore the angles AHC and | 


| 


DEF, zo wt, tbe greateſt from the greateſt, and the leaſt from 
the leaſt, O 


 Demon- 1 
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06 THE THIKD*EE EMENT HLibi4.\ 
Demunſtratz0 F.Orler the centers G andH be taken , and the right lines 
—. "AG, GC, DH, and HF, be drawn; thetwo fides G A 
and G C'of thertriangle AG Careequal tothe twoſides HD andHF, | 
_ 11 hr glee of the triangle. 
| F DHF, and the 
"= baſes ACandDF! 
are equal by ſuppo- | 
| | ſition, therefore the 
BY I- i angles * G and H 
4 | are equal: There- 
b) 26+ 3+ fore b the circumfe- 
| rences AC and DF, 
on whicti they infift 
arccqual,which be- 
ing taken from the 
equal citdes, there will remain the circumferences ABC. and DEF, 
alſo equal; Therefore, In circles, &c. Which was to be demonſtrated. 
| PROP. 29. THEOR. 36. 
\ Inoqual circles ABC andDEF , equal crcumferences 
ABCandDEF , ſubtend equal r1ght lines A C and DF. 
Demonſtration F;Or Let the centers G and H be taken, and ler the right 
- * lines AG, GC, DH, and HF, be drawn : Foraſmuch 
| a> the two fides AGand G Cof the triangle AGC, arc equal to the two 
a) 27-1- | fides DH and HF of the triangle DH F; 2 and the angles G and H 
b) 4: Is equal ; fecing they inſtſiſt on equal circumferences, Þb thebaſes which are 
the right lines A C and D F; are equal: Therefore in circles, &c. Which 
was to be demonſtrated. As by the fote-going fizureis evident. 
| PROP. 3o. PROBL 4. 
2 To aide a ptven carcumference 
FELY AEC , to to equal parts. 
Y Ss. Conflirufion TYRaw the right line AC, 
Fa : SE. which dividein rwo @qual 
H 26. x: = F 4 : . parts, *at the poimt. D, by which point 
b ES BE C draw theright line D Ezat b righr angles to 
) 11,1. | AC, and joyn the right lines AE and | 
CE, the circumference ſhall be divided-in rwo equal parts , mn the 
| point E. 
| Demenflration For ſeeing that ADand CD are equal, and D E common, | 
| + therwo tides A-D and D Edf cherriangle A DE ſhall be 
| equaltathe two ſides C D and DE of the triangle CDE ; and the angles | 
c)4.r- {| atthepoint'D are equal, towit right an les. cche baſes AE and CE 
d)28-3. | |\ſhallbecqual; '4and therefore thie circumference AE and C E alſo cqual : 
Therefore we have divided, &c. Which was tobe done. | 
EY 
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| angles 2D AB and DBA ſhall be equatto one another ; by rhe ſame rea- 


oF EWGLIDE 


* PROP. 31. THEOR, 27: 


Ina arck ABC, the anole 
ABC, which im the ſemicrcle 
& 4 right angle: But that abich 
1s 1 the preateſt-ſeoment BC A, 
ts leſſe than a right angle , and 


that which ts n the leaſt ſegment 

BEC, 7 greater than a right 

angle 3 And moreover, the angle A BC of the greateſt ſeoment 

z greater than a right angle: But the angle EBC of the leaſt 
ſegment is leſſe than a r1ght angle. 


DemonftratiosF(Or draw BD to the center D , and prolohg AB direQly 
towards F : Foraſmuch as D A and DB are cqual, the 


ſon, the twoangles DBCand D C B ſhall be alſo equal, for D'B and 
D Care alſo equal to one another : Therefore the two angles DB A and 
D BC, thart is to ſay, the whole ABC, is equal to the two angles B AC 
and BCA: Bur the exterior angle C BF Þb1s equal to the ſame two in- 
terior and oppoſite angles BACand BCA: Therefore the two angles 
ABC and C BF fhall be equal to one anorher ; and therefore right an- 
oles: Therefore the angle A B C in the ſemicircle is a right angle 3 which 
was in the firſt place propoſcd, _ 

I ſay, ſecondly , that the angle BAC in the greateſt ſezment BA C, is 
eſſe than a right angle : Foraſmuch as in the triangle ABC , the rwo 
angles ABCandBAC, arelefle than two right angles, and A BC is 
demonſtrated to be a right angle, the angle BA C ſhall be lefle than a 
rightangle ; which is inthe ſecond place propoſed, 

Thirdly, I fay, that the angle BEC in the leaſt ſegment BEC, is greater 
than a right angle : Foraſmuch as in the quadrilateral figure ABEC, 


two right angles, and the angles BA C is thewn to be leſie than a right 
andle ; therefore the-other angle BE C ſhall be greater than a right angle z 
which was in the third place propoſed. 

Fourthly , I ſay, that rhe angle of the greareſt ſegment BAC, which 
is theangle ABC, conteined of the circumference A B, and of rhe right 
lineBC, is greater than a right ang'c : for lecing that the right angle 
ABC isconteined of the tight lines A Band B C, and is a parc there- 
of, the whole angle ABC, centeined of the circumterence AB, and the 
right line BC, thall be greater than a right angle; which was in the 
fourth place propoſed. 

Laſtly , I ſay , that the angle of the leaſt ſegment, which is the angle 
CBE, conteined of the right line C B, and of che circumference BE C, 


is leſle than a right angle; for thar it is leſſe than therightangle FBC, 


| 


O2. —— | the 


—_—___—_C 


A— 


deſcribed in the circle , the-rwo oppoſite angles ©E and A are <qual to |c) 2: 3; 


l 


—i tA 
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I | the part than the whole , which was in the' laſt place propoſed , 8c. 
Which was to be demonſtrared. 
COROLLAKRTIE. 


Hence it is manifeſt that the angle of a triangle which is equal to two others, 
i 4 right angle foraſmach 45 the angle contiguous thereto , (which is made with- 
out the triangle , the fide being prolonged,) _ to the ſame ;, which appeares by 
the firſt Demonſtration , it # the half of the three angles of a triangle, which are 
equiUglens to tio right anghs. | 


PROP, 3z., THEOR, 28. 

If ſome right line AB dv touch 
acrce CDE, and from the point 
of touching C , there be drawn ſome 
right line CE, to the circle drouding 
t , the angles ACE and BCE, 
that it makes with the touch line 

| ACB, ſball be equal to the angles 
phich are mn the alternate ſegments CDE , and CGFE, 


(viz. ACEzqual to G, and BCErgqualtoD. 


Demorfiration FJ Or , Draw the right line C F by the center, and joyn EF, 
che line * C F ſhall be perpendicular to AB, and the an- 
le CE Fſhall bea riyhr angle; and therefore the ewo remaining angles 
FC and ECF ſhall be equal to a right angle, as to che rightangle 
ACF: Therefore if the common angle EC ÞF be taken away, there 
will remain theancle ACE, equal to the angle E F C, which is equalto, 
the angle G : Foraſmnch as they are in one and the ſame ſeyment : There- 
| fore the angle A C E ſhallbe alſo equal to the angle G. 

And foraſmuch as in the quadrilateral figure DE G C, inſcribed in 
the circle , the two oppoſite angles Dand G are equal Þ ro two right an- 
gles, and the twoangles ACEandBCE are allo equal totwo right an- 
gles; if therwoequal angles ACE and C GE be taken away , there will 
remain theangleBCE , equaltotheangle D, in the alternate ſegment 


CDE : Therefore, if a right line, &c. Which was to be demonſtrated, 

PROP. 33. PROBL 5. | 

. . . i | 

On a right Ime grven AB, to deſcribe a ſegment of a 

circle , which may recerve an angle equal to a groen right 
lined angle C. 


Firſt, Let the anglegiven C, be aright angle, 


Confiru8;oTNIvide the right line A B into two equal parrs in the point 
D D, and from the point Das a center, and with thediſtance 
X - Was 


Aran 
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| Conflraiio T 


D A, deſcribe the ſemicircle, in which make the angle AEB whichis 
a right angle; and therefore © equal tothe given right angle C. 


Secondly , Let the given angle C, be acute. 


Hen from the point A,of the given rightline A B,rnake the 
angle D A Bequal tothe acute angle C,and from the point 
A draw AE art right angles ro AD, which ſhall fall above AB, then 
make the angle A BF equal to the angle FAB, and let BF cut the 
right line AE inthe point F, Þ che lines F A and F B ſhall be equal. There- 
fore if from the center F, with the diftance F A, the circle A G be deſcri- 
bed , it will paſſe by the point B: Ifay then that the angle which ſhall be 
_ in the ſegment AGB, deſcribed on the linc A B, hall be equal to 
e 
ſegmene. 


Demonſtration | Nr——_— as A E dothpaſſe by the center, and thatfrom 

the extremity A, there is drawn AD ar right angles chere- 
to, D Awill< touch the circle in the point A : Wherefore the angle D AB 
is roſay , the given angle C ſhall be equal rothe angle G, in the alcer- 
nate ſcgment A G B, . 


Thirdly ; Let the given angle H be obtiiſe, 


Conſtrafiion M Ake again the angle I AB equal to the angle H ; and 

/Ifrom che point A; draw A E, at right angles to A 1, 
which will fall above A B : finiſh the reſt as is before taught, and ſo there 
ſhall be deſcribed on the line AB the ſegrtient A K B in which the angle 
Kis equal to the obtuſe angle given H. 


DemonſtrationF7Or the angle] AB; that js to ſay; the given angle H, is 


equal to the angle K; in the alternate ſegment AKB, | 


for that ir is the ſame Demonſtration : Therefore, On a given, &c; 
Which was to be done. 


PROP. 34. PROBL. 6; | 
From a gum carcle ABC, to cut off a ſegment ; wbich 
may recerve an angle , equal to a groenright lmed angle 1D, 


— _ - 


angle C. Therefore let the angle AGB, be made in the ſaid 


bY 6 t, 
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— 


Conſiru #;0u TyRaw- the right line E F, 
F 4 be +4 circle in the 
point A, then make the angle F A B equal 
to the given angle D , and draw the right 
lines AC and B C: I fay, that the angle 
ACB in the ſegment ACB is equal to 
the given angle D, | 


Demonſtration T*- angle FAB, which 
ismade cqual tothe given 
angle D, is * equal tothe angle C, inthe | 
alternate ſegment ACB : Therefore the 
ſame angle C , ſhall be in. like manner 


equal to D : We have therefore cut off fromthe given circle, the ſegment 
' ACB, &c. Which was to be done, | 


| PROP. 35. THE OR. 29. | 
Tf matirch ABC , two right Ines AB and CD, 4b di- 


vide one another ( inthe point E,) the Reftangle conteined un- 
der the two parts of the one AE and EB , 1s equal to the 


Refangle contemned under the two parts CE and ED, of 
the other. 


wy $\.C \ 4k 
D H 


Demonfiration  Etthe point of interſeCtion E , in the firſt placebe the cen- 

ter of the circle, as in the firſt figure, the four ſegments 
ſhall be equal, each of them being the femidiameter of the circle : There- 
fore it is manifeſt that the ReQangle conteined under the two parts of 
the one , is equal to the ReQangle conteined under the rwo parts of the 
other, 

. Secondly , Let CD only paſſe by the center , dividing AB into two 
equal parts in the point E, 2 and thereforc-at right angles, and joyn the 
right line BF : Foraſmuch as C D is divided 1nro two equal parts in the 
center F, and unequally in the point E. The ReQangle conteined under 
the unequal ſegmentsCEaud ED, b with ghe {ſquare of the mean Se- 
&ion FE, is equal to the ſquare of the halfe FD; that is to ſay, of 
F B: butthe ſquareof FB< iscqual tothe two ſquares of F E and EB: 
therefore the Reangle conteined under C E and E D, with the 
ſquare of F E , ſhall be alſo equal to the two ſquares of F E and 
E B; therefere if the common ſquare of FE be taken away, there will 
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| 
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remain the ReAangle conteined under C EandE D, equal to the ſquare 
of E By thatis to ſay, tothe ReQtangle under AE and 6 B: For ſeeing 
rhat they are equal, che Retangle conteined under the two is a ſquare, 
according ro the Firft Definition of the ſecond Book. (Sce the Second 


- Figure. ! 


) 

Thirdly, Ler CD paſling by the center F, divide AB intwo parts 
nunequally, in the point E , and ler the ſame AB be divided in ewo equal 
parts in the point G , and let G F andF Bbe drawn; 4 FG ſhall be per- 
pehdicularto AB, Foraſmuch then as CD is divided inte ewo equal 
partsatF, andunequally ar E, the Refangle conteined under CE and 


' ED, with the ſquare of the mean Setion FE, ſhall be equal to the 


ſquare of the half F D, thatisto ſay, tothe ſquare of F Bits equal: Bur 


. the (quareof F Be is _ ro the two ſquares FG and G B: Therefore 
etHeReftangle conteine 


under CEandED, with the ſquareot FE, is 
falfo cqual ro the rwo ſquares of FG and G B, and the ſquare of F Eis 
equal atſo ro the rwo ſquaresof F G and GE. Thetefore the ReQanole 
nnder CEand ED, with the ewo ſquares of FG and GE, is equal to 
the' rwo fquares of FG and GB, takinz away: therefore the common 
fquare of F G, there will rem1in the Re@angle conteined under CE and 
E D, wich the ſquareof GE, equal to the ſquare of GB , but the Re: 
@angle conreined under A E and E B, with the ſquare of GE, is alſo 
equal tothe ſquare of GB: Seeing that AB is divided into two equal 
parts in the point G ; and unequally inthe point E. Therefore the Re&zn- 
ole contetned under, CEandE D, with the ſquarcot GE, is equal to 
theRe&angle under AEandEB, with the ſame ſquare of G E, takino 
away therefore the common ſquare of G E, there will remain the Red. 


| angle conteined under CE and E D, equal to the Reftangle conteined 


finder AEand E By which is propoſed. ( See the third figure. ) 
- Fourthly , Lerneicher A Bnor C D, {curting one another in the point 
) paſſe by the center, and draw+che diamerer GH by the point E, (as 
in the fourch ftgure, ) it ſhall be ſhewires before, that the ReQansle con- 
reired under AE and E B, is equal to the Reangle under GE and 
EH), and the ReGtangle under CE andE D, alfo equat to che Re&an: 
gle under G E and E H, and therefore equal to one another ; whether 
the one of them AB and C D be divided in two. equal parts or nor: 
Therefore, If in a circle, &c., Which was to be demonftrated; 


PROP. 36. THEOR. 3c. 

If there be taken ſame pang D , without a circle ABC, 
and from that point there fall two r19Þt tmes to the circle , 
one of which D A, aruides tbe carcle , and the other D B, touch- 
eth 1t ; the Reftangle contemed under the whole line avuing 
(zo mit, AD) and its part without D GC , taken betepen the 


point D, and the convex carcumference C equal ty the ſquare 
! of the touchmg line DB." | 
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f) 47+ I, 
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\ BE : Therefore the ReRangle conteined under A D and DC, with 


_— 


i 4 


N the firſt place , Ler DA paſle by the center E, and 
then joyn the right line EB , = which ſhall be perpendicu- 
lar to D B. Foraſmuch as C A is divided intorwo equal partsinE, and 
toit is added D C, the ReRtangle conreined under A D and D C, Þ with 
the ſquare of E C, thart is to ſay, of E B, irs cqual , is equal ro the ſquare 
of 'E D: But the ſquare of E D < is equal to the two ſquares of D B and 


Demonſt 14 102 [ 


the ſquare of BE ſhall be alſocqual co the ewo ſquares of DB and BE : 
Theretore taking away the common ſquareof E B, there will remain 
che Re&anzle under ADand DC, equal to the ſquare of the touching 
line DB; which is propoſed. 

Secondly , Let the dividing line D A not ow by the center E , and 
divide AG inco two equal parts inthe point F,. and joyn the right lines 
EB,EF, PC, and E D, the line EB ſhall be perpendicular ro DB, 
and EF to AC: Foraſmuch then as AC © is divided into ewo equal 
parts in the point F, and to it is added DC, the ReQangle conteined 
under ADand DC, with the ſquare of FC, is equal to the ſquare of 
F D: Therefore adding the common ſquare ot E F, the ReQangle con- 
rcined under AD and DC, with the rwo ſquares of CF and FE g, is 
cqual ro the ewo ſquares of 
DF and FE :But the ſquare 
of BC, that is to ſay, of 
E Bits equal ; © is cqual to 
the two ſquares of C F and 
FE, therefore the Rean- 
gle under ADand DC, 
with rhe ſquareof E B, is 

ual to the two ſquares of 
DFand FE, and the 
{quare of IDE is alſo equal 
to the two ſquares of D F 
andFE , therefore the ReQangle under AD and DC, with the ſquare 
of BE , ſhall be equal to the ſquareof DE, which is equal fro che two 
ſquaresof DBand BE: Therefore the ReQangle under AD and DC, 
with the ſquare of BE, is equal to the two ſquarcsof DBandBE, ta- 
king away therefore the common ſquare of BE, there will remain the 
be ReGangle under A Dand D C, equalto the ſquare D B. Which was to 
demonſtrated. 


COROLLARIE I. 


From this Propoſition it i manifeſt that if from ary point taken without the 
carcle ; there be drawn diters _ lines, druding the cercle , the Reflangles com- 
priſed under each of the nhole lines, and its extericr part, are equal to owe aw- 
other , for if from the point A (un the firft figure, there be drann AC, AD, 
ard AF , dividing the circle and AB, toxching it , the Refa,, gle under A C 
and AF, 8 ſball be equal te the ſquare of AB: 11 like manner , the. Reflangle 
wider A DadAG 5 and the Reflangle wader AE aid A H ; and there- 
fore equal ts one another. 


COROLLARTE II. 


f þ 


It is alſs manifeſt , that two right lines drawn from one and the ſame poing, 
touching | 


a —_— 
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| touching the c1rcls , are equal to one another , as are the tvo lines ABand AC, 
which touch the circle in the points Band C (14 the ſecond figare;) 1 ſay they art 
equal to one another , for draw A Diggdiuiding the circdeim the pornt E. 45 well 
the ſquare of ABas the ſquare of AC, h ſhall be equal to the Reflangle con- | h) 36. 34 


termed wider AD «34 AE; and therefore equal to one another ; and therefure 
the lines AB and AC likewiſe equal toone another, | 


COROLLARIE, III. 


It i likewiſe manifeſt , that from a point taken without the circle , there can 

only be draws two right lines , touching the circle; for if beſides the two A B and 
| : - CD, there may te a 
Boaeefots” third AD drawn, 

XX: touching the ſame 
circle 5 having drayn 
the right lines E B, 
and E, D , from the 
center E ; i the an- 
gles ABE and A 
|  D E-: ſhall be right 
angles ; and therefore equal to one another , which s abſurd : for if you draw the 
right lice AE, * the angle A D E ſhall be greater than the angle ABE, 


COROLLARIE IV. 


It is in the laſt place evident , that if two equal right lines be drawn from ſome 
int without the circle te the corvex circumference , and that the one of them touch 


the circle , the other ſhall alſs touch it, oc. 


PROP. 37. THEOR. 3r. 

xD .D If aithout the circle 
4 ** ABC, tbere be taken 
ſome point D , and from 
that point there fall to 
the circle two r18þt. lines 
DBadDA, ot of 
which D A, cuts the cir- 
cle, and the other reacheth the carcle; and that the Reftan- 
gle contemned under the wbole arid line D A , and its part 
mithout D C , taken betneen the point D , and the convex 
| circumference C , be equal to the ſquare of the Ine DB, which 
reacheth the circle , the ſame line DB ſhall touch the circle. 
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Demonſirati0s FOr , 1 Let D Fbe drawn, touching the circle , and let the 
Center E be found, an | joyn E B and EF: andif DA 
le not by the center E, let D E be a\* joyned, the angle Þ DFE ſhall 

ts a rightangle ; and foraſmuchas DF toucheth the circle, © the ſquare 

| of the ſame D F ſhall be equal 
D £D to the Refangle conteined 
--: under DA and DC: Bur 

the ſquare of D B is <qualto 
the ſame ReQangle under 
DA andD C, by Suppoliti- 
on; therefore the ſquares of 
DB and DF ſhall be <qual 
toone another; and DB and 
D Falſocqual; Bur4 EB and 
E F arcequal, therefore the 
two ſides DB andBE of the 
triangle DBE, are cqualto 
the two ſides DFand FE, 
of the triangle DFE, each to his correſpondent ,; and the baſe D E com- 
mon , and the angles Band F ſhall be equal; butDFE is a right angle, 
therefore D BE ſhall be alſo arightangle : Therefore by the Corollary 
of the ſixteenth Propoſition of this Book , D B ſhall touch the circle , 
which was propoſed : Therefore if there be taken, &c. Which was tobe 
demonſtrated, 
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FOURTH ELEMENT 


EUCLIDE. 


THE ARGUMENT. 


UCLIDE treating in this Fourth 
Book of divers inſcriptions of figures in 
Circles,. and the deſcriptions of the 
ſame figures about the Circle. Alſo of 
the Inſcriptions of the Circle in the 
ſame figures, and of the deſcriptions 
of the Circle about thoſe figures, he 

| expoſeth in a few- Definitions, what the 
meaning is, of a figure inſcribed in a figure, or to be de- 


ſcribed about a figure , beginning wich right lined figures, 


lt. —_——_p_— 
* 


DEFINIEFIURS.S 


1 Artbt lined figure is ſaid to be mſcribed m a r1ght lined 
| figure, whenevery one of the angles of the figure mſcribed, 
doth touch each ſide of the figure in which 1t is inſcribed, 


A S for Example, if cach of the angles D, E;, and F, of the intexiot 
triangle DE F doth touch each of the fides of the exretior triangle 


| ABC, the triangle DE F ſhall be ſaid to be inſcribed in the triangle 
P . hn A B C: 


—_— —— yy  _ - 
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AB C. Bur f raſmuch as the angle M of the triangle K LM, (a right 
| line bein Readei from K ro Lz) toucherh hor the fide HI of the triangle. 


two ſides of the other. :\ 


BF OH I 


2 In hke manner , a figare «ſaid to be deſerited about a 
fioure , when each ſide of the figure crcumſeribed , dnt 
touch each angle of the figure about which 1t is deſcribed. 


{OPonarty , the triangle ABC ſhall be ſaid to be deſcribed about the 
triangle DEF ; Foraſmuch as each of the fides of the one, doth 
touch each of rhe angles of the orher. But the triangle G H I ſhallnot be 
ſaid to be deſcribed abour the triangle K LM: Seeing that the (ide HI 
doth not touch the angle M , and the ſame ouzht to be underſtood of the 
inſcriptions. and circumſcriprions of other right lined figures, &c. and 
right lined figures are properly ſaid. to be inſcribed or circumſcribed , 
when the number of the (ides are equal , and alctough that be not abſo- 
lutely neceſſary. ( See the precedent figures. ) 


3 A night lined figure is ſaid to be mſeried m a carcl 


' | when each angle of the inſcribed figure doth touch the cty- 


cumference of tbe carcle. 


| AS if the _ A, B, and C , of the triangle ABC (See the precedent 

figure, ) - do touch the circumferetice of che circle ABC , the ſaid 
triangle ſhall be ſaid robe inſcribed in the circle; and if ſome one of the 
angles do not touch the circumference, chetriangle ſhall net be ſaid to 


be inſcribed in the circle. 


A 


4 But a right lined figure is ſaid to be 
- deſcribed about a circle , when as each 
ſide of the figure circumſcribed doth 

B "E—Tc toubtbe circumference of the circle. 


| For | 


—— 


"i 


GHI. thetriangle K LM ſhall nor be ſaid to be inſcribed; inthe other , | 
[ alblour h it DE fe and that rwo of the angles of the one, dotouch 


| 


| 
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| | 0 Example, If the ſides of the triangle A B TC; do touch the cir- | 
cumference of the circle DEF: The triangle ſhall be ſaid to be de- | | 

ſcribed abour the circle, | . 
In hike manger 4 circle s-ſaid to be mſcribed in 4 119ht lined | 
figure , when the tircumference of the circle dutb touch each 


ſide of the figure in which it is inſcribed. 


6 But avril is ſaidtoe aſcribed about - figure , wbenthe 
Crrenmference of the circle doth touch every 'anpht of the 
figure about which it is deſcribed. | 


TN like manner , the Circle D E F (in the figure of the fourth 
Definition ) ſhall be ſaid to be inſcribed in the triangle AB C. Burt 
| the Circle ABC, in the figure belonging to the ſecond Definition , ſhall 
be ſaid to be deſcribed about the triangle ABC, and the ſame is to be. 
underſtood of other right lined figures , which are ſaid to be inſcribed 
inthe Circle , or deſcribed about the Circle, or in which the Circle is | 
ſaid to be inſcribed or deſcribed about. a 


7 A right lne is ſaid to be apted or 


fitted in a Circle , when the extre- 
mities thereof are in the Circunfe- 


PI ” - /oquns of the Circle. As appears 
A by thi figure. | 
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Confration Ra the diameter BC; if D becqualtoBC, thenis BC 


b) 25. det. 
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PROPOSITIONS, 


PROBLEMES, & THE OREMES. 


PROBLEM 1. 


PROPOSITION 71. 


In a groen circle 

ABC, to fit a tight line 

AB, equal 19a gin 

C right hneD, which may 

not be preater than the 

alameter BC , of the 
carck ABC. 


firtedin the circle, equal to D , bur if Dbelefle than the 
diameter BC: Let BE be cur off * cqualto D, and onB as a center, 
with the diſtance BE deſcribe the circle AE, cutting AB in the point 
A, and draw BA, which ſhall be the line firted inthe circle ABC, 
equal to D. | 


Demonſtration FJOr B A Þ is equal to BE, and D alſo equal roBE, b 

F Callan Mnotfere B A and D ſhall be equal to = 
another, and the extremities of BA are in the circumference , bein 
drawn from the extremity of the diameter , in the point of SeRion of the 
circles : Therefore we have, &c. Which was to be done. 


PROP. 2. PROBL. 2. 
In a given arc ABC , to ſcribe atriangle equangled 
to a groen triangle DFE. 


Conſtrufion | Þ my HG, touching the circle in the point A, and make 
. the angle G A B equal to the angle F, 2 and the angle 

H AC equal tothe angle E , drawing the right lines A Band AC tothe 
Cir- 
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and C , and foraſmuch as a!l the angles of the quadrila- 


teral' figure AIBL are equal co tour right angles, as is ſhewn in che 


ES 


| circumference y ar the points Band C, and-joyn the right line C B. 1 ſay, 
that the iaagte ABC inſcribed in the given circle, is equiangled to the 
triangle D E F. 
DemonftrationF7Or Þ ſeeing thar H G doth touch the circle, and AB cuts | b) 32+ 3» 
F; , the pe. GAB, whichis made equal toche angle F, 
ſhall be equal to the angleC, in the alternace ſegment: therefore the 
angles C and F ſhall be 
= 5 G equal to one another ; 
s 205 In like manner , forafſ- 
much as the angle HAC 
(which is equal to the 
angle E , by ConſtruQi- 
E ons) is < equal to the an- | c) 32+ 3+ 
gle B, in the alternate 
{egment , the angles B 
{ N and E ſhall be cqual: 
C -- SF. IN therefore ſccing_that the 
rwoangles Band C of the 
triangle ABC are equal 
ro'the two angles E and F, of thetriangle DE F, the two others 4 A and 'd) 32 t» 
D ſhall belikewiſeequal co one another : Therefore the triangle ABC is 
equiangled to the triangle DEF : Therefore, In a Circle, &, Which 
was to be done, 
PROP. 3. PROBL 3. 
| About a given cir- 
L atriangle equangled 
to a preen triangle 
DEF. 
Conſtrufioo FF Aving pro- 
L longed the 
: fide E Fon both tides, to 
the points G and H : Ler 
the center I be taken, and draw TIA at the contingent point A, and in 
the point I of the ſame line AI, make the angle AI Bequal tothe angle 
DEG,andBIC equalto D FH, and fromthe extremines A,B. and C, 
draw at right angles the right lines KL, LM, and MK, which lines 
ſhall meer inthe points K, L, and M : Foraſmuch as if you joyn a right line 
from AroB, the two angles LAB and L BA, ſhall be lefſe than two 
rizht angles, being noother than part ot che two rizht angles | AL and 
IBL, therefore* AL and LB thall meer in the point L, and fo of rhe a)11.defi1s 
reſt; Therefore the crianzle L K M is deſcribed about the circle A BC, 
and is cquiangled to the given triangle DE F, 
Demonſtration For ball the ſides do touch the circle in the points A, By |b) C 16: 3 


ne 0 
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| 


32 Propoſition of che firſt Book, and the two angles at the points A and 
Bare right angles; the two angles Al Band AL B will remainequal to 
two right angles, and therefore equal to the two angles DE G and 
DE F, which care alſo equal ro two right angles ; therefore if the equal | 
angles AI B and D EG be taken away , there will remaine A'L B equal to 
DEF, even fo the angle M will be ſhewn equal ro the angle-D FE: 
Therefore the third angle K ſhall beequal to the third angle D : There- 
fore the triangle K LM (hallbe equiangled ro the triangle D E F : There- 


tore, &c, Which was to be done. 


PROP. 4. PROBL 4. 
In a proen triangle ABC, 


to mſcribe a carcle. 


Conſtruttion TN Ivide * the two angles 
BandC, each in two 
equal parts, by the r1ghtlines BD and 
CD, meeting one another in the point 
D, and from that point draw the per- 
pendiculars DG, DE, and DF, on 

A therthree (fides AB, BC,and CA, 
GC DPemorſiration F:Oraſmuch as the two 
angles D BFandDFB 
of the triangle DF B, are equal to the two angles D BE and DEB of 
the triangle DE B, cach to its correſpondent, and the fide D B com- 
mon; Þ the two ſides DE and D F ſhall be equal, by the ſame reaſon , 
the fides D Fand DG ſhall be equal inthetriangles DCF and D' CG: 
Therefore tke three lines D G, D F, and DE, ſhall be equal to one ano- 
ther , and the circle deſcribed on the point D asa center , at thediſtance 
DE, ſhall paſle bythe other points G and F, and ſhall crouch the ſides 
of the triangle in the points E, F, and G ; ſeeing that the ſides are at right 
angles to the ſemidiameters DE, DF, DG: Therefore in a given 


triangle, &c. Which was to be done, 


PROP. 5. PROBL. 5. | 
About a given triangle ABC, to deſentbe a carcle. 


ConftruftiouT) Ivide * the two ſides AB#nd AC in two equal parts in the 
| points D and E, from which points draw DFandEF, 
bat right angles to thoſe ſides, and meeting in the point F, 


Demonſtration For if a right line were drawn from D to E, the two 
angles FDE and FE D ſhould be lefle than two _ 
angles 3) 


—  —_——_————_—— — —— 
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angles, ) and the point F ſhall be inthe triangle; or in the fide , or wirh- 
our, Joyn then the right lines FA, F B, and F C: Foraſmuch as the two 
ſides AD and DFot thetriangle ADF, are equal to the two ſides BD 
and D F of the trianzle BD F, and the angles ar che point D right angles: 
cthe baſes F A and F B ſhall be equal, by the ſaime reaſon, FA and 
F C ſhall be allo cqual ; therefore the three fides FA, FB, and F C, 
ſhall be equal to one another : Therefore the circle deſcribed on the point 
F as a center, at the diſtance F A , ſhall alſopaſle by the two other points 
Band C : Therefore about the trianyle, &c. Which was to be done. 


COROLLARTE. 


It ts ma-afeſt. from this Demor.ftration , that if the center fall within the trian- 
le, 4 that all the angles are acute, being in the greateſt {gn of the cercle 
Tun if it fall on the fade , the axgle © mat. 3s to that fide , ſhall be aright angle in 


obtuſe , being in the leaſt ſegment of the circle, | 
Contrarch , If the triangle be a3 Oxigon , the center will fall within: it , if a Re- 
angle, itwill fall on the ſide which ſubtends the right angle , and if Ambligon, 


£ 


it will fall without. | 
PROP. 6. PROBDL. 6. 


A In a grven circle ABC, to 


deſcribe a ſquare. 


Conſtrutizon 


* 


Raw the two diameters 
ACand BD, which 
ſhall divide one another at right angles ir 
the center E , and joyn the right lines 
AB, BC, CD,and DA : I fay that 
ABCD is the ſquare inſcribed in the 


g1ven circle. 


Demonſtration FOraſmuch as the two ſides 

E A and EBot the triangle 
AEB are equal to the two ſidesE AandED , of the triangle E A D, 
being all drawn from the center , and the angles conteined of thoſe ſides 
being right angles, * the baſes AB and AD ſhall be equal; and in like 
manner CD and DA, and DA andA B; therefore ABC D ſhall be 
a ſquare, having all-the ſides equal,and all che angles A, B, C, and D, right 
angles, b cach of them being in the ſemicircle; Therefore , Ina circle; 
&c. Which was to be done. 


PROP, 5. PROBL. 7. 
About a gtwen circle ABC, to deſcribe a ſquare. 


manger D or two diameters, to divide one another at right angles 


ſhall meet wich one another in the points F, H,I, and G : Foraſmuch 
as if a right line be drawn from B to A, the two angles FB Aand F A B, 
| ſball belefſe than two right angles, and ſo of the others. 


C)4+« 15 


C) 31. 3. 


the ſemicircle: Laſtly , if it fall without the triangle , the oppoſite angle f ſhall be N) 31+ 3+ 


a) 4+ ts 


inthe center E , and by the points A, B,C,and D, draw the | 
rightlines FG, FH, HI and I G, at tighr angles ro the diameters; which: 


b) 31: 33 
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d) 31+ 3: 
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THE FOURTH ELEMENT Lib. 


I 


a) 28, Is 
b) 30,1, 


| C) 34, 1+ 


| 
d do touch the circle : Therefore about a given circle, &c, Which was 


| and therefore the lines E B,E C, E D, and E A, ſhall be equal to F A, BH, 
 theequallines G A,and F B; but thoſe lincs arc equal to one another; bein 


1 fay that F GIH is aſquare deſcribed about the given cixcle. 


Demonſtrat:ozFOr ſecing that the two angles AEB and FBE are right 
angles 4 Hand AC «ſhall be parallels, likewiſe GI and 
AC; therefore F Hand bGlI ſhallbe parallels , and by the ſame rea- 
ſons F G and HI ſhallbeallo parallel. 

Now foraſmuch as ACHF isa paral- 
lelogram, the © oppoſite fides A C and 
G FH ſhall be equal, and the oppoſite an- 
gles C and F equal: But ECH isarighr 
angle; therefore A F H ſhall be a right 
angle ; by the ſame reaſon, the angles 
H, I, and G , ſhall be ſhewn to be right 
angles ; and the ſides HI, IG, and GF, 
equal to the diamerers AC andB Dy and 
therefore equal to one another; Therefore 
F HIG ſhall have the four ſides equal, 
and rhe four angles right angles z and 
therefore ſhall be a ſquare, all whole fides 


T I 


o be done. 
PROP. 8. PROBL. 8. 


In a grven ſquare FGHI , to mſcribe a carile. 


ConftrutionF F Aving divided the fides in two equal parts inthe points 
of H B, C, D, and A, draw the right lines B D and CA, arms 
ſcRing in the point E. 
Demonſtration Ow * foraſmuch as F G and HI arecqual and parallel, 
N cheir halves FA and HC ſhall be dag nw 
therefore F H ſhall be equal and parallel ro C A: In!like manner, I G ſhall 
be equal and parallel ro tne ſame C A: Likewiſe F G and H I ſhall be equal 
and parallel to BD;therefore F EE HzIE,and EG,ſhall be parallelograms; 


the halves of F G, FH, &c. Therefore EB, EC,E D,and E A, are equal, 
therefore the circle Jeſcribed from the point E as a center , and at the di- 
ſtance E B: (hall a)ſo paſſe by the points C, D,and A,and ſhall couch Þ all 
the fides, ſeeing that the angles in the points B, C,D, and A, are right an- 

les, and ſha!l be inſcribed in the ſquare FI : Therefore in a given 
Bare we have inſcribeda circle: Which was to be done, 


PROP. 9. PROBL.,s9. 
About a given ſquare ABCD , to deſcribe a circle. | 


Conftrut;onTYRaw the two diameters C A and BD, interſeing in the 
point E. 

DemonſtratiosFOraſmuch as the fides A B and A D, of the triangle 

ABD arc equal, *the angles ABD and ADB ſhall be 

ual : Bur the angle BAD is a right avgle in the fquare therefore b 


ABD and ADB ſhall be the halves of right angles: In lice manger, 
we 
| 


XY 
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its equal; therefore h C D and D B (hall be equal; Bur'B 
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we ſhall ſhew thar all the other angles; 
A D Which are at thepoints A, B, C; and D, 
ron _ are the halves of right anglesz and there- 
J fore equalto one another : Therefore ſece- 
ing that the angles EAD andE DAare 
equal ro 'one another , the lines E A and 
7 E D ſhall be equal, and by the ſame rea-. 
” EY ſonE A and B ſhall be equal, and alſo 
” 1Þ "i EBand EC; likewiſe E C and ED: 
iz Therefore the circle deſcribed on the cen- 
We py” C ters , ar the diſtance E A, ſhall paſſe 
by the ether points B, C, and D : Thete- 

fore about a given ſquare, &c. Which was to be done. | 


PROP. 10, PROBL, 10.4 
To conſtitute ati Tſoſceles thian- | 
gle ABD,which may have each of the 
angles Band D , which are at the 
baſe B D, avuble to the other A. 


Conſtruction A Sſume any line, as AB, 
. _—_ _ -n the _ 
C, in ſuch ſort as the ReQangle conteine 
y _—_— —< under* AB and BC, be bi equal rv 
the ſquareot AC, then on the center A, 
with the diftance A B, deſcribe a circle, bin which circle fic che righe 
lineBD, equal ro AC, and joyn AD: I ay, that the triangle ABD 
is anIſoſceles ttiangle,and hath each of che angles A B D and ADB double 


to the other angle A. 


DemorſtrationF;Or having drawn C D, deſcribe < about the triangle A CD 

the circle DCA, foraſmuch as the Re&angle conteined 
under AB and B C isequalto the ſquare of C A, thar is to ſay, of B D, 
irs equal; and A Bcuts the circle 4 A CD, the line BD ſhall couch ir in 
the point D : Therefore the angle B D C ſhall be < equal tothe angle A in 
the alternate ſegment CAD), adding the common. angle C D A , the 
whole angle AD B ſhall be equal to the two angles CAD and C DA, 


but the exterior angle D C Bis fequal to the ſame angles AandA D C; |f ) 32.1% 
therefore the angle BCD is equal tro ADB; that is to _ 8 ABD, |#)s. 1; 


A.C by Conſtru&tion : Therefore C D ſhall be equal to CA, and there- 


is equal to h) 6.1: , 


fore i the two angles CAD and CD A ſhall be equal: Therefore the | ;) 5: t: 


angle A D B, which is ſhewn equal co the two angles C ADandCD A; 
ſhall be double to the angle A; and thetefore the angle AB D ſhall be 
alſo double ro the ſame angle A: We have therefore conſtituted, &C. 


Which was to be done. 
COROLLARILE 


Now foraſmuch as the three angles of the triangle A B D, ave equal totwo | &) 32; ts 


right angles; that is toſay, to frue fifths of 4 angles t It # manifeſt as | 
| E the * 


— 
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THE FOURTH ELEMENT *'Lib.4. 


a) 2. 4+ 
b) g. 7. 


C) 36, Is 


d) 29» Is 


C) 27+ Ie 


f) 27. 3» 


| Bis the two fifth parts of two right angles : Likewiſe A is the two fifth parts of a 


_ CSC 


| ſcribed in a circle, &c. Which was to be done, 


the anole A & the fifth part of tworight angles , and each of the two angles D and 


right angle, and etther B or D, which of them you pleaſe is the four fifths ; | foraſmuch 
45 all the three are equal to two right angles, that 5 to ſay, to ten fifths of right angle, 


PROBL. 11. 


PROP. 11. 


In a gwen carcle 
ABCD , todtſcribe 
an equilateral and equi- 


angled Pentagon. 


Co:ſtruttton 
the Ifo- 
ſceles triangle F G H;, 
which may have each of 
the angles Gand H dou- 
ble ro the angleF, * and 
in the circle AB CD, inſcribe the triangle AC D equiangsled to the tii- 
anzle FGH, dand divide both the angle ACD and ADC into two 
equal parts by the lines DB and CE , and joyn the right lines AB, 
BC, CD, DE, andE A: I ſay, that the Pentagon AB CDE inſcribed 
in the circle is equilateral and equiangled. 


Demonſtration {mms as each of the angles ACD and ADC, is 

double to the angie C AD, being each divided in- 
to two equal parts, the five angles ADB, BDC, CAD, DCE, and : 
E CA ſhallbe equal ; Therefore < the Arches AB, BC, CD, DE, and 
E A, en which thoſe angles are ſubrended , are equal : Therefore 4 the 
right lines AB, BC, C D, DE, and E A, which ſubtend them are equal: 
Therefore the Pentagon ABC D is equilateral: Again foraſmuch as the 
arches AB and E D are equal, it you adde the common angle BCD, 
the whole ABC D ſhall be equalto the whole E DCB: Therefore the 
<angles AED and BAE, inſiſting on them thall be equal , in the ſame 
manner the other angles ſhall be equal,for they inſiſt on equal arches, each 
of which is compounded of three equal arches : Therefore the Pentagon is 
equiangled , the which being alſo ſhewn to be equilateral : Ve have in- 


COROLLARIE. 
Hence tt follows that the angle of the equilateral and equiangled Pentagon , it 
the three fifths of two r4ght angles, or the 5 of one right ancle: | Foy ſeeing that 
the three a-gles BAC, CAD, wdDAE are equal, ting they zfift en the 


. | 
Onſticute 


equal arches BC, CD, awd DE: But C AD #« 7 part of two right angles, 
3 parts of oze right angle, the whole B AE ſhall be the * of two right angles, 
x fifths of one right angle, 


PROP. 12. PROBL. 12. 
About a grven circle ABC , todeſcribe an equlateral and 
equuangled Pentagon. 


or 
or 


þ 


Con- 
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BHA and BIC : Therctore the Pentagon GHIKL is Mt 
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Conftiwtion era: 2 inthe circle equilateral and equiangled Pentagon 
ABCDE; and let the center E be taken, and draw the 
right lines FA, FB, FC, F D, and FE, by the extremities of which 
lines draw GH, HI, I K, KL, and LG, atright angles to them, meeting 
in the points G, H, I, K, and = 
For {ceing that the angles GAE and GEA are lefſe than two right 
angles, being parrot therwo right angles FAG andFEG, Þdthe lines 
AG andE G ſhall meer with one another in the point G, and ſoof the 
others : And foraſmuch as they © touch the circle , the Pentagon 
GHIKL ſhallbedeſcribed about the circle , which I ſay is equilateral 
and equiangled. 


Demonſtration Fe: having drawn the right lines FG, FH, FI, FK, and 
FL, the two ſquares of F A and A H« ſhall be equal to 
the ſquare of FH; and in like manner , the ſquares of F B and BH ſhall 
be equal ro the ſame ſquare of FH: 
therefore the two ſquares of F A and 
AH ſhall be equal ro the two ſquares 
of FB andBH, taking away then the 
equal ſquares of the equal lines FA and 
F B, the ſquares of AH and BH will 
remaine equal therefore the lines AH 
and BH are equal : And foraſmuch as 
the two ſides AH and FH of the crian- 
gle AFHazjecqual to BF and FHof 
the triangle B F H, each to his corre- 
| ſ{pondent , and the baſe AH equal to 
the baſe BH , as is ſhewn, <the ——_—- F H ſhall be equal co the angle 
BFH, therefore the anglesf AHFandBHEF ſhallbe alſo equal: there- 
for the angle AFB is double to the angle BFH, and the angle AHB 
double ro the angle B HF. 

By the ſame diſcourſe we ſhall ſhew that the angle B FC is double to 
the angleBF1, and the angle BI C double to the angle BIF: Secing 
therefore 8 that the angles AFB and BFC areequal, as inſiſting on the 
equal circumferences AB and BC, hb being ſabtended by che equal right 
Imes AB andBC, their halves BF Hand BF1, ſhall be equal. 

Therefore ſeeing that the two angles BFH and HB F of the triangle 
BFH, arecqual to the two angles BFI and I BF of the triangleI F Bz 
and the fide BF adjacent common, i the {ides BH and BI ſhall beequal, 
and the angles BHF and Bl F equal: Theretorethe line H Lis double to 
the line H B, 

By the ſame reaſon , we ſhall ſhew that GH is double to HA; bur 
HB and H A are ſhewn to be equal : Therefore their double, to wit, HI 
and H G ſhall be equal. In like manner, we ſhall ſhew, chat the right 


| lines I'K, KL, and LG arecqual ro-cach of the right lines HI and HG: 


therefore the Pentagon GHIKX L, is equilateral. 

Again , foraſmuch as ir is ſhewn that the angles BH F and BIF are 
equal , and that they are the halves of the angles BHA and BIC); 
their doubles BH A and BI C ſhall beequal. By the ſame reaſon, the 
angles IKL,KLG, and L GH ſhall be equal to cach of the angles 


- i 


&©)S$. 1; 
f) 4: 14 


g) 27+3, 
h) 28: 3: 


1) 36: Is 
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a) 11,cl. 


b) 4+ Is 


C) 13» I. 


d)C.16,1-0 


2a) 9. To 


| 
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Therefore being ſhewn to be equilateral, we have deſcribed about a cir- 
cle a Pentagon , equilateral and equiangled : Which was to be done, 


PROP. 13. PROBL 13. 
In a given Pentagon ABCDE, 
which is equilateral and equangled, 
, tomnſcrive a oarule. 


ConſtruAionTYlvide two of its angles B AE, 
| and ABC, into two equal 
K parts, by the right lines AF and B F;which 
ſhall meet with one another in the point F, 


Ecing © that the two an- 
\ Jzlcs FABand FBAare 
lefle than two right angles , being the halves ot the rwo angles A and B, 
that are leſſe than four right angles, as is demonſtrated inthe 32 Propo- 
ſition of the firſt Book. Then draw the rizht lines F C,F D,and FE : Foraſ- 
much as the two ſides AB and BF of the trianzle ABF, arc equal to 
C Band BFofthe triangle E B F, each to its correpondent, and A BF and 
C BF conteined of them, equal by Conſtruction, Þ the baſes AF and C F, 
and the angles BAFand BC F areequal. And ſceing that the angles A and 
C of the Pentagon ate put equal, and BA Fis the half of B AE by Con- 
truction, the angle B C F ſhall bethe half of BCD : Therctorc BC D 
divided intotwo <qual parts,by the ſame reaſon,we ſhall ſhew that the two 
other angles D and E are divided into two equal parts: Now draw from the 
point F the © perpendicular lines FG,F H,FI,F K,and FLzon the (ides of the 
Pentagon : Foraſmuch as the two angles F G A and F AG of the triangle 
F AG; arce<qualtothe two angles FLAand F A Lof thetriangle FA L, 
and the fide AF oppoſite to one of the equal common angles, F G and 
F L, thall be equal. 


Demon 1/7 ration 


Inlike manner , it ſhall be ſhewn that the other perpendiculars FH, | 


FI, andF K, arecqual to each of the other FG and FL : Taerefore 
the circle deſcribed from the center F, at the diſtance F G, ſhall like- 
wiſe paſle by all the points H,I;K,and L, and foraſmuch as the fides of 
the Pentagon do 4 rouch the circle, ſecing that they make right angles 
with the ſemidiameters F G, F H, &c. We ſhall have deſcribed a circle 
in the given Pentagon, Which was to be done; 


PROP. 14. PROBL 14. 


About- a groen Pentagon ABCDE, which ts equlateral | 


and equangled, to deſcribe a carcle. 


Conſiruftion FF Aving divided the angles BAE and ABC, into *two 

equal parts, by the right lines AT and BF, which fhall 
meet with one another in the point F within the Pentagon , as hath been 
demonſtrated in the precedent Propoſition, and having joyned the right 
lines FC, FD, and FE, we ſhall ſhew, as in the precedent Problem, 
that the other angles C, D, and E,are divided into two equal parts : There- 
fore all the half angles ſhal! be equal to one another , ſceing that the whole 


angles arc equal. Demons / 
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| triangle A FB, rhe two 
angles F A Band F BA, ate equal, the 
lines bF A and F Bſhall be equal, by 
the ſame reaſon, the other lines F C, 
FD, and FE, ſhall be equal ro each 
of them : Therefore the circle deſcri- 
bed from the center F, at the diſtauce 
of F A, ſhall alfo paſſe by the points 
B, C, D, and E : Therefore, About 
a Pentagon , &c, Which was to 
be done, 


PROP. 15, PROBL. 15. 

In 2 oven cacle ABCDEF, to 
inſcrive an equilateral and equangled 
Hexagon. 


and drawn the diamerer AD, 
deſcribe the Circle CG E from the point D, 
which cuterh the given circle in. the points 
and E , from which oints draw the tight lines 
CF and E B, by the center G, and joyn the 
right lines AB, BC, CD, DE,EF, and FA, 


. * 
"*", ow 
Ou tus 4466 


itt the get circle , which I ſay is equilateral and equiangled. 


Demonfir ation pv by the definition of the circle, the three lines G C, 

| CD, and D G ſhall be equal co 6he atiorher , aiid the tri- 
angte C D G ſhall be e<quilateral ; therefore ® the three” angles thereof 
ſhall bo equal to one another z which b being equal to wo fight aneles, 
which you ptcaſe of the 'two, as C GD ſhall be the chird pare of wo 
right angles * By the ſame reafon, the angle DGE halt be the third 
part of rwo right Iines: Bur che angles CGD, DGE, atd EGF, ate 
equal ro two right angles : Therefore the other angleE G F ſhall be alſo 
the third part of two right angles : Therefore the three angles C G D, 
DGE, andEGF, <are equal to one another, to which the angles 
C GB, BGA, and AGB being 4 equal art the head, rhe fix angles at 
the center G, ſhall be equal ro one another : Wherefore © the circumfe- 
rences on which they inſiſt are equal ; fand therefore the right lines A B, 


BC,CD, DE,EF, and FA, are cqual. Wherctore the Hexagon 
ABCDEF ſhallbe equilateral, 

Again, toraſmuch as the circumference B C is equal to AF, if you 
adde rhe common circumferences C D EF, the circumferences BCDE F 
and AFE DC ſhall be equal : Therefore 8 the angles ABC and B AF; 
which infift on chem ſhall be equal: We ſhall thew in like manner, 
that the other angles ot che Hexagon C, D), E, and F, are cqual to each of 
the angles A and B, for that each of them inſiſteth as an arch compounded 


of four equal circumferences : Therefore the Hexagon is allo equiangled : 


| Therefore, Ina given circle ; Which was to be done. —_— 


* - | 
DemorſfratzonFcoraſmuch then as in the 


Conſtrutt:on H Aving aſſumed the center G, | 


So ſhall che Hexagon ABC DEF be inſcribed 


b) 6. 1, 


9) 2743; 
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a)26, 28. 3. 


b) 11: 4- 


Cc) 23.3. 


d) 30. 3. 


©) I. 4. 
f) 27. 3 


{ equilateral Quindecagon, frhe which is alſo equiangled, ſeeing that 


S@a@©®”27 


COROLLARIE. 
From this Propoſition it 1s manifeſt , that the ſemidiameter of 4 circle is equal 
to the ſide of the Hexagon inſcribed therein, For D G the ſemidtameter , ts equal 

#©DC the fideof the Hexegon, by the definition of the tircle, | 

PROP. 16. PROBL 16. 
Ina pivenarte ABC, 
nk zo inſcribe an equilateral and 
. *g equangled © umdecagon. 
el Conſtruftion F Nicricbe in the cir- 
ET. cle, the equilateral 
A'S triangle ABC, = the three ar- 
f ches A B, BC, and C A, ſhall be 
..F5C equal, becauſe of the three ſides, 
or the three .equal angles A, B, 
and C, 

Again , bInſcribe in the ſame 
circle an equilateral and equian- 
gled Pentagon ADEFG , having one of the angles applyed ar the 
point A, © the five arches AD, D E, EF,FG, and GA, ſhall be equal; 
and ſeeing that rhe circumference of the circle ought ro be divided into 
15 equal parts: thearch AB ſhall contein five of#them, and the arch 
AD three, ſeeing the arch A Bis the third part of the whole circumfe- 
rence, and A D the fifth part: Therefore the reſt D B, ſhall contein two 
parts. 4 Therefore having divided the arch DB into two equal parts in 
the point H , BH ſhall bethe fifteenth partof the whole circumference : 
Thetefore drawing the right line BH, it will ſubtend the fifteenth part 
of the whole circumference : Therefore < if yuu fir in the circle fourteen 
other right lines, equal toBA, there will be inſcribed in the circle an 
each of the angles in{iſt on qual arches , eachof which is compounded 


of thirteen equal arches, as 15 manifeſt Therefore, In a given circle we 
have deſcribed a Quindecagon. Which was to be done, 


ls AAA OS — AAAS ye OOO 


The End of the Fourth Element of EUCLIDE. 
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FIFTH ELEMENT| | 


EUCLIDE. 


N the four precedent Books E U. | 
CLIDE hathtreated of continued 
quantity conſidered , . abſolutely : 
But in the two following. Books he 
diſputeth of the ſame quanrity, not 
ablolutely ; but in as much as the 
one refers it ſelf ro the other, that 
is to fay,inas much as it is compared | 
with another, it bath fome Reaſon. wr 

In this Book he teaches the proportions of continued quan- | 

tities in general , not referring them-ro any kind of 
uantity , as to a Line, A Superhicie z or to any Body. But 

in the Sixth Book he ſhewes eſpecially what reaſon lines 
have to one another , the angles, the ciccumferences of Cir- 
cles, Triangles, and other plain figures, and ro keep his 

Method, he defineth firſt the terms needful in the Demon- 


ſtration. X 


PX . _— CO 


3 DEFINITION S. 
1 A magnitude ispartrof another magnitude , the le(ſer of the | 


L greater , when as the leſſer auth meaſure the greater, 
1 | | R | tie BD | 
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E faith therefore that a lefſer Magnicnde which doth meaſure another 
greater Magnitude, is termed a part thereof; As for Example, fora(- 
much as the Magnitude A raken three times, doth meaſure che Magnitude 


' B, A ſhall betermeda parcof B, and taken four times meaſureth C, the 
| Magnitude A ſhall be alſo termed a parrof C. Burt foraſmuch as D mea- 


{ureth neither E nor F, for taken twice, it exccedsF , and taken thrice 
ic wanteth of E , and taken four rimes, ir 


— exceeds it; D ſhallnor be termed a part of 
pg on che Magnitudes E and F. 

iS Now amongſt, Marth ematicians , there 
Ct ————_ are two ſorts of parts, the one which mea- 
ſurerh irs whole, in ſuch ſortas being re- 

"DIP OROY Toe?” pezted , a certain number of times, ir 
conſtituteth irs whole, as 4 compared 

P—--4 with 12, 16, 20, &c. is termed an aliquor 
part, the other doth not meaſure its whole, 

D-—A or being taken a cerrain number of times, 


it either exceeds or wants thereof , as 4 
compared with 6, 7, 9, 18, 30, &c. is termed an aliquanc parr. 
Therefore here EU CLIDE defineth only an aliquot part, as well 
becauſe ir meaſureth only irs whole , (tor the aliquant part is not ſaid to 
meaſure its whole) as be that (as in the Seventh Book,) the aliquanr 
part in numbers is not by EXCLIDZ calleda part, bur parts , for 4 is 
not a part of 6 but is the two third parts thereof, &c. 


2 A magnitude is multiplex of another leſſer magnitude, when 
the greater is meaſured of the leſſer. 


A S$ inthe precedent Example, as well the Magnitude B, as C, is Mul- 
tiplex of the Magnitude A, foraſmuch as the Magnicude A meaſu- 
reth as well the one as the other; towit, B and © : But neither the Mag- 
nirude E nor F, oughtto be termed Multiplex of the Magnitude D , for- 
aſmuch as I) meaſureth neither the one or the other : Therefore a part 
reterreth it ſelf ro Multiplex , and Multiplex toa part , in ſuch fort as a 


 lefler quantity meaſuring a greater , is termed a part of the greater, Bur 
| the-greater , which is meaſured of the leſſer , is termed Multiplex of 


the lefler. 

It isthen manifeſt enough, that the part heretofore defined, is that 
which exa&tly meaſures its whole, without any remainder. 

Now when two lefler magnitudes do meaſure equally rwo”other 
greater Magnitudes , that is to ſay , that if one of the leaft be con- 
teined ſo many times exaftly in one of the greater , as the other leſſer is 
conteined times in rhe other greater , thoſe two greater Maznitudes ſhall 


; if divers lefſer Magnitudes do equally meaſure divers other greater 
Magnirudes. 


3 Reaſon, is an babitude of two magnitudes of the- ſame kind, 


compared tbe one to the other, acco1 ding to quantity. i 
| En 


be termed cquimultiplices of the two leſſer, and the ſame is to be ſaid, | 


"A; — A 
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Hen two quantities of the ſame kind, as two numbers , two lines ; 
two ſuperticics , rwo ſolids, &c. are compared to one another , ac- 
cording to quantity , that is to ſay, accurding as one is greater or leſſe 
than the other , or equal therero, ſuch compariſon or mutual habitude 
is called reaſon , or (as others will have it,) proportion, Wherefore if you 
compate & line with a ſuperficte, or a nutnber with a line, that compari- 
ſon cannot be called Reaſon, foraſmuch as, neither the line and the 
{uperficie, nor che number and the line are quantities of che ſame kind. 

In like manner , if you compare a linc with another line or a ſuperficie 
with another ſupethice , according to the quality , that is tofay, accord- 
ing as the one is white z and che other black, or as the one 15 hot ; and 
the other cold, &c. Although that both may be of one kind , neverthe- 
leſſe ſuch compariſon ſhall not be retmed Reafon or Proportion , ſeeing 
that it is not made according to quantity, 

Now althouzh that Realon or Proportion is properly found betwixt 
quantities alone , nevertheleſſe cl;e things which do receive in ſome man- 
ner the nature of tlie quantity , as Times , Sounds, Voices, Places, Mo- 
tions, Weights, and Po:vers, are likewiſe {aid to have Reaſon, if you con- 
fidet their habirude, according ro quantity , as waen we fay that one 
timeis grcater than another timic , or Ifle, or char rwo times 'are equal, 
&c. this habitude ſhall be calied Proportion or Reaſon ; for then the times 
are conſidered according to the manner of ſome quantities. 

. It remains that in all Proportion , che quanriry rhac refers it ſelf to 
another, is termed by EXCLIDE, any other Geometricians, the Antece- 
dentof theReaſon. Bur chat ro which another refers it ſelf, is termed the 
conſequent of the Reaſon. As for Example, in the Reaſon of a line of 6 feet 
roa line of 3 feet , the line of 6 (hill be rernicd, che Antecedent of the Rea- 
ſon, and che line of z the conſequent; and contrarily, it youu compare the line 
of 3 to the line of 6, the line of 3 ſhall be rermed che Antecedent , and thar 
of 6 the conſequenr,orherwile the quantiry pur firlt (hall be termed che An- 
recedenc, andthe ſecond the conſequent. 


4 Proportion is a ſunihitude or likentſſe of Reaſons, 


Hat which I ca!l here Proportion , the Greeks call 2y,A5y4q, Analo- 
gie, and many Latines Proportionality, Thcrefore even as the habi- 
tnde of two quantities to one another is termed Reafon; fo the compa- 
riſon of two or mare Realons to one another , is called Proportion, asit 
the Reaſon of the quantity A tothe quinrity By be like the Reaſon of C 
= to D, the habirude between theRea- 

- {ons thall be called Proportion; ih 
| | the ſame manner, it the Reaſon of 
12, E to F, beliketo thatot F ro G, that 
O {1mili:ude (hall be called Proportion. 
s g Now there ate divers forts of Pro- 
portion or habicude of Reaſons, (and 
we ſnall call the habicude of rwo 
quantities Reaſon ; but the habitude 


_ 


Authors, principally by Boeſius and 


: & 2 LA 4 
| L [ [ of 'Reaſons Proportion,) deſcribed by 
2 CD G 


: {ordanw,ot which thote here have been |} 
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Rational, 


Irrational. 


Commenſu- 
rable quan- 


Eities» 


Jncommen= 


[uravle, 


Realny of 


enuality. 


| 


moſt in uſe amongſt the Ancients ; to wit, the proportien Arithmetica], 


| Geometrical, Muſical , or Harmonical. But EXCLI DE treatcth on- 


ly of Geometrical proportion in this Book. And of thoſe there are rwo 
ſorts ; the one continued , in which the intermediate quantities are taken 

twice, in ſuch ſort as there is not made 
any interruption of Reaſons. But cach 
intermediate quantity is a conſequent of 
the precedent quantity,andan antecedeny 
to that which follows, as if you ſhould ſay 
that there is the ſame reaſon of E to F, as 
of FtoG, that proportion ſhall be called 
continued Proportion. Bur the other ſhall 
be rermed diſcontinued proportion,in the 
which each of the intermediate quanti- 
ties is taken only once,in ſuch ſort as there 
is made an interruption of Reaſons, and 
not any quantity is Antecedent and Con- 
ſequent, but Antecedent only, or Conſe- 
quent on!y , as if you ſhall ſay that there 
is the ſame reaſon of AtoB, asof Cto D, this proportion thall be called 
Diſcontinual Proportion , or Proportion nor continued. 
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Of the Devifion of the Reaſon, 


EKCLIDE divideth Reaſon in Rational and Irrational, Rational 
is that which may be exprefied by numbers, as the reaſon of. a line 
of 20 feet, to a line of 1ofeet; for that reaſon is ſhewn by thoſe two 
numbers 20 and 10. Irrational is that which cannot be Expreſſed by num- 
bers, as is the reaſon of the Diameter of a ſquare , ro the {ide of the ſame 
ſquare, for that reaſon cannot be found in Numbers, as E#CL1DEdoth 
demonſtrate in his Tenth Book. 

Others ſay that Reaſon Rational, is that which is between any two 
quantities commenſurable ; But Irrational is that which is berween 
wo quantities incommenſurable ; Now thoſe quantities are ſaid to be 
commenſurable, which have one common aliquor part , or are mea{u- 


red by oneand the ſame common meaſure, as a line of 20 feet, and a line 
; of 8, foralineof 4 feet is an aliquor part of both of them : In like man- 
| ner, ali. cof 2 fcertis analiquot part of them : andthereforc as well 4 as 
2, ſhall meaſure as well the line of 20, as the line of $. 

But Quantities incommenſurable , are thoſe which have no ali- 
quot part, or any common meaſure that may meaſure them, as is the 
diameter of a ſquare , and the fide of the ſame ſquare. For alchough that 
each of thoſe lines have infinite aliquot parts , as the halt, the third, 
and other parts : Nevertheleſle, nor any aliquot part of the one , be ir ne- 

ver ſo little , can poſhbly meaſure the other, as E#CLI1DE doth de- 
monſtrate in the Tenth Book and laſt Propofition, in which Book are 
| ſhewn divers other incommenſurable lines beſides thoſe rwo, Therefore 
| only , Reaſon Rational is tound innumbers ; Bur as well Rationalas Irra- 
tional, is found in continued quantity, 

Reaſon 15 alſo divided into Reaſon of equality and Reaſon of inequality. 
Reaſon of equality is that which is berween rwo equal quantities com- 
pared to one another , as between 20 and 20, between 100 and 100, 
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berween a line of 12 feet, and a line of 12 feer, but Reaſon of incqua- 
lity is that which is between two quantities unequal, compared to one 
another, as between 20 and xo, between 8 and 4o, between a line of 6 feer, 
and a line of 2, &c. 

Now theſe two kinds of Reaſon have this in common with the firſt, 
that all reaſon of equality is neceſlarily rational, and not contrarily. In 
like manner , all Reaſon Irrational , 1s neceſlarily* reaſon of inequality, 
and not contrarily, &c. 

Again, Reaſon of incquality, ( for we have left the reaſon of equa- 
lity , conſidering that ir cannot be ſubdivided ſeeing that all equal 
quantities be they great or ſmall , have alwayes the ſame reaſon of equa- 
lity,) is ſubdivided inco Reaſon of greater inequality , and of leffer 
inequality. 

Reaſon of greater inequality , is when the greateſt quantity is cotn- 

ared to the leaſt , as the reaſon of 20 to 10, allo a line of 8 feet toa 
ine of 6 feet, &c. Reaſon of leſſer Inequality is when the lefler 
quantity is compared to the greater , as the reaſon of 10 to 20, alfo of 
a line of 6 feet to a line of 8 feet, &c, Now this reaſon is not vain and 
ſuperfluous , as divers doubt : for there is not the ſame reaſon of 4 
ro 2, asof 2 to4, bur much different to one another, their uſe being 
divers, as is manifeſt cothoſe that are any wile verſed in Geometry and 
in Algebra. 

Theſe are the general Diviſions of reaſon conſidering it as it conteins 
all the reaſons , none excepted, Now we will ſubdivide as well the reaſon 
of the greater inequality , as of the leſſer inequality , for that they only 
comprehend the Reaſons Rational ,. foraſmuch as we ought to ſpeak in 
the Tenth Book of quantities which have Reaſon Irrational, 

Therefore Reaſon Rational, of the greater inequaliry is divided into 
five Kinds , to wit, into Reaſon Multiplex, Super-particular , Super- 
partient, Multiplex Super-particular , and Multiplex Super-partient : In 
like manner, the reaſon of rhe lefſer inequality 1s divided according to 
thei#me kinds , provided thatto each term of . the reaſon there be put be- 
fore ir this Prazpoſition (#6) that 1s ro ſay, under, as in the Reaſon Sub- 
Multiplex, Subluper-parricular, &c. 

Now of theſe five kinds, the three firſt are ſimple, but the two laſt are 
compounded of thoſe three firſt , as is maniteſt. 


Of Reaſon Multiplex, 


the grearer conteinech the lefler , a certain number ot apo > wr , as 
2 times, 3 times, 10 times, 100times. In ſuchſort as the leſſer meaturerth 
the greater, as is the reaſon of this number 20 to the number 4 , for 20 
conteins 4 five times , alſo the reaſon of a line of zo fcer roa line of 5 
feer , &Cc. 

Now this Reaſon conteineth under it infinice kinds , for if the greatet 
quanrity of the Reaſon Multiplex doth contein the lefler only rwice , it 
(hall be called Reaſon Double : it thrice, Triple, if cen times, Decuple it 
a hunired times, Centuple, &c. 

From theſe things, we ſhall eaſily define all the kinds of Reaſon Mul- 
tiplex ; for the Reaſon Oftuple ſhall be no other thing then an habirude 
of a greatcr quantiry to a leſſer, when the greater doth contein the leſſer, 


$ tines, In the ſame manner, we may define the other Reaſons Multiplices; 
as 
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Reaſon Multiplex is an habitude of a [online a. roa leſſer, when |. 


Reaſon of 


equality. 


Inequality 
Major. 
AAinor 
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as the Reaſon Quintuple , ſuchas is 40 ro 8, of which Reaſon, the greater 
conteins the leſſer five times, alſo the Reaſon of a line of 10-feer, toa 
line of 5 feet, is thar in which the greater quantity conteineth the leſſer 
ewice, and ſo of the others, 


Of Reaſon Super-particuar. 
Reaſon Super-particular is an habirude of a greater quantiry to a leſler, 


' when the greater conteines the lefler only once and over and above an a- 


liquor part of the ſaid leſſer, ro wit the half, the third or the quarter &c, 
As is the Reaſon of 3 to 2» for 3 contcins 2 once and over and above 
Unite which is the halt of 2. So in like manner, a line of 12 feer hath 
Reaſon Super-particular to a line of 9 teer, for the firſt line 12 conteineth 
the laſt g once , and over above a line of 3 feet , which is the third pare 
of 9 feet. 

This Reaſon is divided in like manner into infinirt kinds : for if the ali- 
quot part contcined in the greateſt quantity , be the halte of the leſſer 
quantity , the Reaſon conſtirured ſhall be called Seſquialtera , if it be the 
third part, it ſhall be called Seſquitertia : if the fourth Seſquiquarta, and 
if the Thouſandth part, Sequimileſima. 

Therefore by this ſame term the definitions of all the Reaſons, Super-par- 
ticular ſhall be cafie,as rhe Reaſon ſeſquioctavazis when the greater quanti- 
ty conteins the lefler, once and over and above the cighth part of the leſſer, 
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aSis the Reaſon of 9 to 8, allo of 45 to 40, and the ſame is to be underſtood | 


of the reſt. 
Of Reaſon Super-partients. 


Reaſon Super-partientsis the habitude of a greater quantity to a leſſer, 
when thegreater conteins the leſſer once only , and over and above ſome 
Aliquor parts of the ſame leſſer, which being taken tozether, do not make 
an Aliquor part, as is the proportion of $to 5, for 8 conteins 5 once, and 
over andabove 3 Unites , cach of which 1s an Aliquot part, to wit, the 
fifch partef this number 5 , but the number z compounded of z Unires, is 
not an Aliquot part of 5. 

I have ſaid that theſe Aliquot parts ought not to conſtitute an Aliquor 
part, becauſe of divers reaſons which at firſt ſceme to be Super-partients, 
which nevertheleſle are Super-perticulars, as is the reaſon between 10 and 
8, tor alchough that the number 10 conteineth 8 once , and over and above 


2 Unices, each of which is the cighth part of 8, yer notwithſtanding, for- | 


aſmuch as the number of z , compounded of theſe z Unites, is the tourth 
part of 8 : this reaſon ought nor to be called Super-partients,but Super-par- 


. ticular, to wit Seſquiquarra : therefore, tothe cnd rhat rwo quantities may 


be ſaid to have Reaſon ſuper-partients, it is neceſſary that the greater quan- 
tity do contein the leſſer once, and over and above divides Aliquor parts of 
the ſame leſſer,the which taken together,ought not to conſtitute an Aliquor 
partzwhich divers not confidering do confound many kindes of Reaſons one 
among another, 


Of Reaſon Multiplex Superparticular. 


Reaſon Multiplex Super-particular , is the habirude of a greater quan- 
tity to a lefler , when the greater doth contein the leſſer, a cerrain num- 
ber of times, as 2, 3,43 &c. and over and above an Aliquotparrt of the lefler, 
as is the Reaſon of 9 to 4, for g conteins 4 twice, and over and above, (in 
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which it agrees with the Multiplex as with the double ) doth contein 
Unity , which is the fourth part of the leſſer number (and in thar , this 
Reaſon is like to the Superparricular , to wit, to the Seſquiquarrta) in ſuch 
ſort as this reaſon ſhall be rightly ſaid tro be compounded of the Mulriplex 
and of the Superparticular. 

Now this Reaſon , even ſo as is the Multiplex, is divided into ſeveral 
kindes, as into double Superparticular triple me wn &c. conſj- 
dering that the greater quantity conteineth the leſſer quantity twice or 
thrice and over and above an Aliquor partof the leſſer quantity. 

Again each of thoſe kindes is ſubdivided into divers, having regard 
to the Reaſon Superparticular , for Examplethe reaſon triple Superpar- 
ticular , centeinerh under it the triple Seſquialtera (to wit, when the 
greater quantity doth contein thrice che lefler and over and above the 
halfe of rhe ſameleſſer ) the triple Seſquitertia , the triple Seſquiquarta 
and ſoof orhers. | 


Of Reaſon Multiplex Superpartients, 


Laſtly , Reaſon Multiplex Superpartients is the habirude of a greater 
quantity to a lefſer , when the greater doth contein theleſſe , a certain 
number of times, and over and above ſome Aliquor parts of the leſſer, 
the which being taken rogerher do not make an Aliquot part; asis the 
reaſon of 11 to 3, I have ſaid [ not making an Aliquor part ] for the reaſon 
alleaged in the reaſon Superpartients. For it rhe ſame Aliquot parts 
fhould make an Aliquor part, it ſhould not be Reaſon Multiplex Su- 
perpartients bur Multiplex Superparrticular. 

As the reaſon of 20 to 6 ought notto be termed Multiplex Super- 


partienrs Sixths , although char 20 conrein 6 three times and two Sixths , 


for as much as3 parrs make 3 part. Wherefore it ſhall be called reaſon 
triple Seſquiterria, 

Now this reaſon is divided , firſt of all, having regard to the reaſon 
Multiplex , as in Multiplex double , Superpartients triple Superpartients, 
&c, Again , cach of chem, (rezard being had to the number of the 
parts » ) conreineth under 1t, infinice kindes : As under the triple Su- 
perpartients , is conteined the trip'e Superbiparrients , 8c. 

Laſtly, each of chem, in conſideration of the denomination of the Ali- 
quor parts is again divided into infinice kindes : As the triple Supertripars 
tients is divided into triple Supertripartiencs fourchs and triple Supertri- 

artients fifchs, &c. Ot allwhich the definitions and the Examples will 
de by whac hath been {aid, 


Of Reaſons rational , of leſſer inequality, 


All that hath been ſaid hicherto, of the 5 kindes of reaſons Rational, 
of the greater incquall , oughs in like manner to be underſtood of the 
five Kindes correſponding , of the lefler inequallity : Nevertheleſle al- 
oye: adding this Prepofition (Su) that is co ſay under as hath been 

aid, 

For if in the Examples heretofore propoſed , we conipate the lefler 
quantities with the greater , we ſhall have the Reaſons of che leſſer ine- 

uality correſponding , for even ſo as the Reaſon of 100 to 1 is Centuple, 
FX the Reaſon of x to 100, is Subcentuple, and as the Reaſon of 11 to 3, is 
Triple Superbiparrtient thirds,ſorche Reaſon of 3 to 11, is Subtriple, and Su= 


perbiparcients thirds , and ſo of others, 
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Of the Denominators of Reaſons Rational. 


Eoraſmiuch as the uſe of the Denominators of Reaſons Rational before 
| expoſed , is not a little profitable, it will nor be amiſle here ro ſhew by 
what numbers they are denominated. The Denominator of any Reaſon, 
is the number which doth openly and diſtm&ly expreſle che habirude of 
one quantity to another, as the Denominator of the Reaſon Otuple is 8, 
for that the number $8 dorh thew thar the greater quantity of che Reaſon 
.Ouple contcinerh rhe leſſer 8 times. In like manner, the Denominator 
of the Reaſon Seſquiquinta is;; foraſmuch as this number doth fignific 
"that the greater quantity of rhe Reaſon Seſquiquinra , conteinerh the leſ- 
{eronce, and the fifth parrot the ſame lefler : the ſamie ought to be un- 
deritood of the Denominators of the other Reaſons, 

+ * Wherefore (in my opinion) EXCL IDE in the Sixth Book , and ſun- 
dry other Mathemarticians, do call the Denominator of any Re afon what- 
ſocver the quantity thereof : for rhe Denominator (as we have ſaid) ſhews 
how'Freat one quantity is in reſpe& of another, to wit,of hat with which ir 
is compared , as appears by the Examples propoſed. 

Now from theſe things which we have laid, may caſily be gathered che 
Denominator of any Reaſon, for the Dencminator of the Reaſon Multiplex 
whartlocver itbe , is a whole number , which doth contein as many unites 
as the greater quantity doth contein rimes the lefler': As for Example , 
the Denominator of the Reaſon Double 2 , of the Reaſon Octuple 8, rhe 
Centuple is 100, &c. but the Denominators of the Reaſons Submuli- 
plices, correſpondent to the Multiplices , are aliquot parts , denominated 
of the Denominators of the Reaſons Multiplices, ro which the denomi- 
nared do correſpond, As the Denominator of the Reaſon Subdupla , 
is :, Subquincuple is +, Subcentuple is -; , &c. and fo we ſhall find the 
Denominators of the other Reaſons Submultiplices, Therefore the. De- 
ncminator of any Reaſon Submultiplex is a broken number, or a fraion 
of which the Numerator is alwayes an Unite : but che Denominator is a 
number denomynating the Reaſon Multip'ex corieſponding, as appears 
by theſe Examples. Therefore it will not be difficult ro find the Denomi- 
nator of any. Keaſon Multiplex,or Submulciplex , if what hath been ſaid 
be wcll underſtood ; foraſmuch as the ſame prolation demonſtra- 
rech the Dcnominator of the Reaſon , as 1s manifeſt by the Examples pro- 
poted. 

1nc Denominator of any Reaſon Super-particular is Unity with that 
aliquor part that the greater quantity oughr to contein over and above 
the leſſer : As the Denominator of the Reaſon Seſquialtera is 1 and , 
SeſquioQtava is 1 and ;, Seſquicenteſima is1 and 3;,&c. and it will not be 
difficult to find the Denominaror of any Reaſon Superparticular ; ſeeing 
that the ſame prolation of Reaſon dorh expreſſe the Denominator by its 
aliquot part, as is evident by the Examples propoſed. 

But the Denuminators of the Reaſons Subſ"per-particulars corre ſpon- 
dens, are frations, whoſc Numerators are'lcſle than their Denominators 
by Unity only , each to his correſpondent, as the Denominator of the 
Reaſon Subſeſquialtera is; , SubſelquioRava is 3, Subſeſquicenteſima 423. 
Now the Denominator of any Reaſon Super-particular may be found » if 
for the Numerator of the fra&tion you take the Denominator of the ali- 
quot part expreſſed in the reaſon , and for the Denominator of the ſame 
_ you takea number greater than Unity : As the Denominator of 
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| bavethe Denominacor of the reaſon Subſuperparticular propoſed, As if the 


| ſeptimal is ;; of the Sublupertriparrienc 20 1s 33 , &c; Now the Denomi- 
-naror of any Reaſon Subſupertripartient ſhall be ſound, if for ghe Deno- 


'| the ſame parts, it will give you the Denominator gf that fration,, 


made of the Numecrator 53.and of 3, tte number. of the rhres aliquor 
ts, and foot rhe orher Denominarors, which miay be lo: found | 
| 1n this manner. 


a fraction be reduced , whole Numerator may excecd.the Denominatror, | 


+ | as there are aliquot parts. 


— — 


; the Reaſon Subleſquidecimal is ;; ,- ſecing that the Numerator of this , 
| traQion is thenumber denominarting the tenth part , to wit 10, but the 


Denominator of the ſame tration exceederh the Numerator by Unity , 
the Degominator of the Reaſon Subſeſquileprimal is}, that of the rea- 
ſon {ubſeſquyquinta is + ,,&c. 

Inlike manner , we ſhall' find the Denominator of any Reaſor/ Subſu- 
perparticular , it wereduce che Denominator of the Reaſon Subſuperpar- 
ticular , correſpondent 1n a fraction , of the which fra&ion the Numera- 
tor ſhall exceed alwayes the Denominator by unity, the which is alſo of 
the aiiquor part , whereof mention is made in the Reaſon propoſed, ſee- 
ing we ondpaſs rhe rerms of this fration, in ſuch ſort as the Numerator 
may be made Denominator, and che Denominator Numerator ; we ſhall 


Reaſon Subſeſquiſeptimal be propoſed ; fora\much as che Denominator of 
the Reaſon Selquiſcprimal whichis correſpondent theretozis 1 and 5, which 
is reduced into this tration 3, whoſe Numerator is greater than che Deno- 
minator by the aliquot part of Unity;wherefore it we tranſpoſe this fration 
in this manner }, we ſhall ſay thac the Denominaror of the Reaſon Sub- 
ſeſquileprimal 157, &c. 
The Denominacor of any Reaſon Superpartients is Unity with the ali- 
qubr parts , (not making an aliquot part) which the greateſt quantity 
he to contcin over and above the lefler; As the Denominator of the 
Reaſon Supercriparcient ſeptimal is t and3, Supertripartient 20is 1 32, 
&c. and is calie to be found, toraſmuch as the prolation of the Reaſon 
doth ſhew the proper Dcenominator , as appeares by the Examples be- 
fore mentioned. | | 
Bur the Denominator of any Reaſon Super-partient, is a Fraction , 
whoſe Numerator is leſſe chan the Dcnominator þy ſo many unites, as the 
greater quantity of rhe Reaſon propoſed , doth contein aliquot parts, over 
and above the lefler,as the Denominator of the Reaſon Subſapertti artient 


minator of the fraction , you take rhe, Denominator of the aliquot parts 
conteined in the reaſon propoled , to. waich it you, adde rhe, number of 


As the Denominator of the Reaſon Subſupertripartient It, to wit 
11, towhich is added 4 , the number of tour aliquot parts, to. the end 
that 15 be made the Denominator of the ſame fraction. 

But the Denominator of the Reaton Subſupertripartient fifchs,, is this 
fraction £, for the Numerator thereof is the number denominating the 
fifch parts, to wit 5 : But the Denominator of the ſame fradian 8 , is 


Let the Dencminator of. the Reaſon Subſuperparrtient, correſj pondent in 


waich denomivateth alſothe aliquor parts expreſſed , by {o.many unites ' 

| | 

For the numbers of.this fraQtion being tranſpoſed, in ſuch ſort as the | 

Numerator be made Denominator , you ihall haye che Denominator.of ! 
the Reaſon propoſed Subſuperpartient , as the Dengminaror of che Rea- 

ſon Subſupertripartienc fitrhs is 4 , for rthar the Denominator of the 
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Reaſon Supertriparcient fifths is 1 :,which is reduced into this fraQion 7 , 
which makes, in tran ſpoſing the numbers , and the ſame ought to be done 
for f21ng the other numbers, &c. | 

The Denominator of any Reaſon _—_ Superparrticular, is a whole 
number, denominating the Reaſon Muliplex propoſed , With the or 
part that the greater quantiry ought to contein, over and above the lefler 
asthe Denominator of the Reaſon Tripleſeſquiſeptimal is 35, the Quin- 
tuple ſeſquinoncuple is 5 3, &c, and is very eaſe ro expreſſe the Denomi- 
nator of any Realon Multiplex Superparticular , foraſmuch as the pro- 
lation of the Reaſon ſhewerh dittintly both the Denominator of the 
Reaſon Multiplex , and the aliquor parc as may be ſeen by the examples 
propoſed, Now the Denominator of any Reaſon Submultiplex ſuper- 
particular, isa fra&tion , whereof the Numerator is a number denomina- | 
ting the aliquor parts inthe Reaſon, as the Denominator of the Reaſon 
Sub:riple ſeſquilep:timal is z{, the Subquintuple ſelquinonalis #7 , &c, 

Now this Denominator will be found, it for che Numerator of the 
fra&ion you rake the Denominator of rhe aliquor part, which being mul- 
tiplyed by the Denominator of the Reaſon Multiplex, it you adde unity 
tothe produR, you ſhall have the Denominartor of che lame tration, 

As for Example, the Denominator of rhe Reaſon {ubquadruple ſeſ- 
quiſexca 1s ;*; foraſmuch as rhe Numcraror 6 doth denominare the ſixth 
parts, and the ſame multiplyed by 4 the Denominator of the Reaſon qua- 
druple, and having added to the product 24 unites,tothe end the Denomi- 
nator of the ſamefra&ion may be made 25,8&c, otherwiſe you ſhould find 
the ſame denominator, if you reduce into one fration the Denominator of 
the Reaſon Multiplex ſuperparticular, correſponding as is before ſaid. 

As if the Reaſon Subquadruple ſeſquiſexta were propoſed; foraſmuch as 
the Denominator of the Reaſon quadruple ſexra correſpondent is 4:,which 
ſhall be reduced ro *5, therefore if you change tie order of the terms, of 
che ſame fraion you will. have 5, tor the Denominator of the Reaſon 
Subquadruple ſcſquiſexta, and fo of the others. . 

The Denominartors of any Reaſon Multiplex ſuperpartients, is a whole 
number denominating the Reafon Mulciplex expieſted therein , with the 
aliquot parts which the greater quantiry ought to con:ein over and above 
the leſſer , which ſaid aliquot parrs do nat* conſtitute an aliquot part, as 
the Denominator of the Reaſon Triple Superquinparcient ofta is 3 £, of 
the quadruple ſuperbipartient fifth is 4.3. | 

And to find the Denominators , there is no difficulty , ſecing they are 
expreſſed diſtin&ly and openly in each Reaſon propoſed Multiplex ſupet- 
partient, to wit, as well the Denominator of the Reaſon Multiplex con- 
teined therein , as the aliquot parts , as is manifeſt by the Examples pro- 
poſed. Butthe Denominator of any Reaion Submul:iple ſuperpartient , is 
a \raQion , of which the Numerator is a number denominacing the ali- 
quor parts of the ſame Reaſon. 

As the Deneminator of rhe Reaſon Subtriple ſuperquintapartient is 
33 » ſubquadruple ſuperbipartient is ;3 . Now the Denominator of thoſe 
Reaſons ſubmultiplices ſuperpartienrs will be found , if for the Numera- 
torof the fraQion you take the Denominator of the aliquor parts , which 
being multiplyed by the Denominator of the Reaſon Multiplex , and ha- 
ving added to the produ@ the number of the aliquor parts, you will ob- 
tein the Denom'nator of the ſame fraQion. 

As the Denominater of the Reaſon ſubduple ſuperoQupartient is 32 , for | 

that 
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' that the Numerator of this fration 13 doth denominate'the thirteenth 
part which multiplyed by 2 , the-Denominator of che Reaton Duple, and 
ro the number produced 26 there be added the number of 8 parts , ir will 
make 34, the Denominator of che fame traction. . 

Otherwiſe there will be found rthe:ſame Denominator z reducing the 
Denominator of the Reaſon correſpondent in a fraction, and tran{poſing 
the terms as is before ſaid. F 

As for Example, Let the Reaſon Subquintuple ſupertripartient, renths 
be propoſed, to find the Denominaror, you ſhall reduce into a fra&ion the 
Denominator of the realon correſpondent quiatuple ſuperrripartienttenth, 


fy 


which is 5 3, and you ſhall have this fration+;, and in changing the 


rerms , that jsro ſay putting 10 inſtead of 53, and, 53 inſtead of 10, you 
will have; for the Denominator of the reaſon ſubquintuple ſupertriparti- 


ent renth , and ſo of the reſt. 

Laſtly , the Denominator of the Reaſon of equality is alwayes unity ; 
foraſmach as in this reafon tize quantiries ought ro be equal co. one ano- 
ther, and therefore rhe one ouzhc ro contein the other once and no more , 
which is ſignified by unity. 


5 Magmtuaes are ſaid to bave reaſon to one anotber , which 
being mnultiplyed may exceed one another. 


Oraſmuch as E#CLIDE in the third Definftion, hath termed the 

habitude of two magnitudes of che ſame Kind, Reaſon, he teacherh 
now in this fifch Definition , whart thing is required , ro the end that two 
quantities of the ſame kind may be ſaid to have Reaſon to one another ; 
{laying that Magnitudes are ſaid to have Reaſon to one another,of the which 
(which you pleaſe) being multiplyed , may be augmented in ſuch fort as 
thar ir may cxcecd the o:her , as the diameter andthe fide of one and the 
ſame ſquare, are ſaid to have Reaſon, alchough ir be Irrational , which 


| cannor be expreſſed by any number , foraſmuch as the ſide multiplyed by 


2 or taken twice , doth exceed the diameter; tor ſceing that the two fides 
of the ſquare, with the diameter do conſtitute an Iſofceles triangle , the 


| two fides of the ſquare thall begreater than the diameter thereof. 


So in like manner, the circumference of a circle and the diameter 


, thereof tha'l have Reaſon, (alctouzh ir be not as yet known; ) foraſmuch 
; as che diameter multiplyed by 4 , ortakenq timcs, doth excced the cir- 
; cumference, ſeeing that every circumference of a circle (as is demonſtra- 


ted by Archimedes ) doth contein only three times the diameter of rhe ſaid 
circle , and over and above a particle a little lefſe thanthe ſeventh parr 
of the diame-cer, 

In the ſam? manner, divers curviline figures will have Reaſon with 
right lined fizures as Preclis hath ſhewn on the Firſt of EXCL 1DE, Now 
as divers Interpreters do fay that neither all Lincs z nor all Plain 
Angles have Reaſon to one another, according to this Definition; for ſay 
they, a finire line hath no Keaſon to an infinite , ſecinz that in what man- 
ner ſoever ir be multiplyed , ir-cannort exceed the infinite. line, neither 
hach a righe lined angle Reaſon to an angle of contingence; for the angle of 
contingence cannot cxcced a right lined angle, 
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E faith therefore that a leſſer Magnirnde which doth meaſure another 
greater Magnitude, is termed a part thereof; As for Example, fora(- 
much as the Magnirude A taken three rimes, doth meaſure the Magnitude 
B, A ſhall betermeda partof B, and taken four times meaſureth C , the 


| Magnitude A ſhall be alſo termed a parrof C. Bur foraſmuch as D mea- 
{ureth neither E nor F, for taken twice, it exceeds F , and taken thrice 


ic wantethof E , and taken four rimes, ir 


Ap— exceeds it; D ſhallnor be termed a part of 
ENS OO che MagnitudesSE and F. 

0100060008 Now amongſt, t{arh ematicians , there 

Ct ———— are two ſorts of parts, the one which tnea- 

ſurerh irs whole , in ſuch ſort as being re- 

troneoteenath peared , a certain number of times, ir 

conſtituterh irs whole , as 4 compared 

P—--4 with 12, 16, 20, &c. is termed an aliquor 

| part, the other doth not meaſure its whole, 

D—A or being taken. a cerrain number of times, 


it either exceeds or wants thereof , as 4 
compared with 6, 7, 9, 18, 30, &c, is termed an aliquanc parr. 
Therefore here EU CLIDE defineth only an aliquot part, as well 
becauſe ir meaſurech =y irs whole , (tor the aliquant part is not ſaid to 
meaſure its whole,) as for that (as in the Seventh Book,) the aliquanr 
part in numbers is not by EXCLIDEZ caſleda part, bur parts , for 4 is 
not a part of 6, butis the twothird parrs thereof, &c. 


2 A magnitude 1s multiplex of another leſſer magnitude, wben 
the greater is meaſured of the leſſer. 


A $ inthe precedent Example, as well the Magnicude B, as C, is Mul- 
tiplex of the Magnitude A, foraſmuch as the Magnitude A meaſu- 
reth as well the one as the other z to wit, B and © : But reither the Mag- 
nirude E nor F, oughtto be termed Multiplex of the Magnitude D , for- 
aſmuch as I) meaſureth neither rhe one or the other : Therefore a part 
referreth it ſelf ro Multiplex , and Multiplex to a part , in ſuch fort as a 
lefler quantity meaſuring a greater , is termed a part of the greater. Bur 
the-greater , which is mcaſured of the leſſer, is termed Multiples of 
the lefler. 

It isthen manifeſt enough, that the part heretofore defined , is that 
which exa@tly meaſures irs whole, without any remainder. 

Now when two leſſer magnitudes do meaſure equally rwo”other 
greater Magnitudes , that is to ſay , that if one of the leaft be con- 
teined ſo many times exaRtly in one of the greater , as the other leſſer is 
conteined times in rhe other greater , thoſe two greater Maznitudes ſhall 
be termed equimulrtiplices of the two leſſer , and the ſame is to be ſaid, 
if divers lefſer Magnitudes do equally meaſure divers other greatcr 
Magnirudes. 


3 Reaſon, is an babituat of two magmtudes of the- ſame kind, 


compared tbe one to the other » ACCOT ding to quantity. _ 
cn 


| 
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Hen two quantities of the fame kind , 4s rwo numbers , rwo lines ; 
W wo ſuperticics , rwo ſolids, &c.. are compared to one another , ac- 
cording to quancity , that is to' ſay, according as one. is greater or leſſe 
than the other , or equal therero, ſuch compariſon or mucual habitude 
is called reaſon ,. or (as others will have it) proportion, Wherefore if you 
compate & line wirh a ſuperficie , or a nutnber with a line, that compari- 
ſon cannot be called Reaſon, foraſmuch as, neither the line and the 
{uperficie, nor che number and the line are quantities of the ſame kind. 
In like manner , if you compare a linc with another line, or a ſuperficie 
with ariothet ſupetfice , according to the quality , that is toſay, accord- 
ing as the one is white 3 and che other black, or as the one 15 hot ; and 
the other cold, &c. Although that both may be of one kind , neverthe- 
leſle ſuch compariſon ſhall not be retmed Reaſon or Proportion , ſeeing 
that it is not made according to quantity, 
Now althouzh that Realon or Proportion is properly found berwixt 


| quantities alone, nevertheleſſe c);e things which do receive in ſome man- 


ner the nature of tlie quantity , as Times , Sounds, Voices, Places, Mo- 
tions, Weights, and Powers, ate likewiſe {aid to haveReaſen, if you con- 
ſidet their habirude, according ro quantity , as waen we fay that one 
timeis grcater than another tine , or lfle , or char ewo times 'are equal; 
&c. this habitude ſhall be cal!ed Propotrioh or Reaſon ;; for then the times 
are conſidered according to the manner of ſome quantities. 

. It remains thar in all Proportion , the quanriry chac refers it ſelf to 
another, is termed by EXCLIDE, and other Geometricians, the Antece- 
dentof theReaſon. Bur char to which another refers it ſelf, is termed the 
conſequent of the Reaſon. As for Example, in the Realon of a line of 6 feet 
roa line of 3 feer , the line of 6 (hill be rermied, che Antecedeiit of the Rea- 
ſon, and che line of 3. the conſequent, and contrarily, it you compare the line 
of 3 to the line of 6, theline of 3 ſhall be rermed che Antecedenc , and thar 
of 6 the conſequenr,otherwile the quantity pur firlt (hall be termed che An- 
recedent , and the ſecond the conſequent; 


4 Proportion is a ſunitude or likeneſſe of R eaoiis, 


Tom which I call here Proportion , the Greeks call 2y2Ay443 Analo- 
giez and many Latines Proportionality, Thcrefore even as the habi- 
tude of two quantities to one another is termed Reaſon; ſo the compa- 
rilon of two or more Realons to one another , is called Proportion, asit 
the Reaſon of the quantity A tothe quantity B, be like the Reaſon of C 


"FF to D, the habirude berween the Rea- 

- {ons thall be called Proportion; in 

| the ſame manner, it the Reaſon of 
12. E to F, beliketo thatot F ro G, that 
"PETS 1 {1mili:ude ſhall be called Proportion, 


Now there ate divers ſorts of Pro- 
portion or habicude of Reaſons , (and 
we ſnall call the habirude of two 
quantities Reaſon ; but the habitude 


+ J + + + we : 
| + [ | of *Reaſons Proportion,) deſcribed by 
BCD G 


Authors, pricinanly by Boeſius and 
{ordanw,ot which thote here have been 
2 ttioft 
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Rational, 


Irrational, 


Commenſa«- 
rable quan- 


moſt in uſe amongſt the Ancients z towit, the proportien Arithmetical, 


| Geometrical, Muſical , or Harmonical. But E#CLIDE treatcth on- 


ly of Geometrical proportion in this Book. And of thoſe there are wo 
ſorts ; the one continued , in which the intermediate quantities are taken 

_ rwice, in ſuch ſort as there is not made 
any interruption of Reaſons. But cach 
intermediate quantity is a conſequent of 
the precedent quantity,andan antecedeng 
to that which follows, as if you ſhould ſay 
that there is the ſame reaſon of E to F, as 
of FtoG, that proportion ſhall be called 
continued Proportion. Bur the other ſhall 
be termed diſcontinued praportion,in the 
which each of the intermediate quanti- 
ties is taken only once,in ſuch ſort as there 
is made an interruption of Reaſons, and 
not any quantity is Antecedent and Con- 
ſequent, but Antecedent only, or Conſe- 
quent on!y , as if you ſhall ſay that there 
is the ſame reaſon of AtoB, asof Cto D, this proportion ſhall be called 
Diſcontinual Proportion , or Proportion not continued. 


16 


A BCDEFG 


Of the Devifion of the Reaſon, 

EKCLIDE divideth Reaſon in Rational and Irrational, Rational 
is that which may be expreſied by numbers, as the reaſon of. a line 
of 20 feet, to a line of tofeet; for thar reaſon is ſhewn by thoſe two 
numbers 20 and 10. Irrational is that which cannot be Expreſſed by num- 
bers, as is the reaſon of the Diameter of a ſquare , ro the {ide of the ſame 
{quare , for that reaſon cannot be found in Numbers, as E#CL1DEdoth 
demonſtrate in his Tenth Book. 

Others ſay that Reaſon Rational, is that which is between any two 
quantities commenſurable ; But Irrational is that which is berween 
two quantities incommenſurable ; Now thoſe quantities are ſaid to be 
commenſurable , which have one common aliquor part, or are mcaſu- 


Ei ies» 


Jrcommen- 
[mravle, 


Reaſon of 
equalty. 


red by oneand the ſame common meaſure, as a line of 20 feet, and a line 
; of 8, foralineof 4 fcet is an aliquor part of both of them : In like man- 
| ner, ali.cof 2 feet is analiquot part of them: andtherefore as well 4 as 
2, ſhall meaſure as well the line of 20, as the line of 8. 

But Quantities incommenſurable , are thoſe which have no ali- 
quot part, or any common meaſure that may meaſure them, as is the 
diameter of a ſquare , and rhe {ide of the ſame ſquare. For although thar 
each of thoſe lines have infinite aliquot parts , as the half, the third , 
and other parts: Nevertheleſle, nor any aliquor parr of the one , be it ne- 

ver fo little , can poſhbly meaſure the other, as EXCLI1DE doth de- 
| monſtrate in the Tenth Book and laſt Propoſition, in which Book are 
ſhewn divers other incommenſurable lines beſides thoſe rwo, Therefore 
only , Reaſon Rational is tound innumbers ; Bur as well Rational as Irra- 
tional, is found in continued quantity, 

Reaſon 15 alſo divided into Reaſon of equality and Reaſon of inequality. 
Reaſon of equality is that which is berwecn wo equal quantities com- 
pared to one another , as between 20 and 20, between 100 and 100, 
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berween a line of 12 feet, and a line of x2 feer; but Reaſon of incqua- 
licy is thar which is between two quantities unequal, compared to one 
another, as between 20 and xo, between 8 and 40, between a line of 6 feet, 
and a line of 2, &c. 

Now theſe two kinds of Reaſon have this in common with the firſt, 
that all reaſon of equality is neceſlarily rational, and not contrarily. In 
like manner , all Reaſon Irrational, 1s neceſlarily' reaſon of inequality, 
and not contrarily, &c. 

Again, Reaſon of inequality, ( for we have left the reaſon of equa- 
lity , conſidering that ir cannot be ſubdivided ſeeing that all equal 
quantities be they great or ſmall , have alwayes the fame reaſon of equa- 
lity,) is ſubdivided inco Reaſon of greater inequalicy , and of lefſer 
incqualicy. 

Reaſon of greater incquality , is when the greateſt quantity is cotn- 
ap to the leaſt, as the reaſon of :o to 10, alſo a line of 8feet to a 
ine of 6 feet, &c. Reaſon of leſſer Inequality is when the leſſer 
quantity is compared to the greater , as the reaſon of 10 to 20, alfo of 
a line of 6 feet to a line.of 8 feet, &c, Now this reaſon is not vain and 
ſuperfluous , as divers doubt : for there is not rhe ſame reaſon of 4 
ro 2, asof 2 to4, bur much different to one another, their uſe being 
divers, as is manifeſt co thoſe that are any wiſe verſed in Geometry and 
in Algebra. 

Theſe are the general Diviſions of reaſon conſidering it as it conteins 
all the reaſons , none excepted, Now we will ſubdivide as well the reaſon 
of the greater inequality , as of the leſſer inequality , for that they only 
comprehend the Reaſons Rational, foraſmuch as we ought to ſpeak in 
the Tenth Book of quantities which have Reaſon Irrational, 

Therefore Reaſon Rational, of rhe greater inequality is divided into 
five Kinds , to wit, into Reaſon Multiplex, Super-particular , Supet- 
particnt, Multiplex Super-particular , and Mulciplex Super-partient : In 
like manner, the reaſon of che lefſer inequality 1s divided according to 
thei#me kinds , provided thatto each term of . the reaſon there be put be- 
fore ir this Prepoſition (#6) that is to ſay, under, as in the Reaſon Sub- 
Multiplex, Subſuper-parricular, &c. 

Now of theſe five kinds, the three firſt are ſimple, but the two laſt are 
compounded of thoſe three firit, as 1s maniteſt. 


Of Reaſon Multiplex, 


Reaſon Multiplex is an habirude of a run roa leſſer, when |. 


the grearer conteinech the lefler , a cercain number of RY » as 
2 times, 3 times, 10 times, 100times. In ſuch ſort as the lefſex meatureth 
the greater, asis the reaſon of this number 20 to the number 4 , for 20 
conteins 4 five times, alſo the reaſon of a line of zo feer ro a line of 5 
feet , &c. 

Now this Reaſon conteineth under it infinice kinds , for if the greatef 
quanrity of the Reaſon Multiplex doth contein the lefler only rwice , it 
{hall be called Reaſon Double : it thrice, Triple, if cen times, Decvple if 
a hundred times, Centuple, &c, 

From theſe things, we ſhall eaſily define all the kinds of Reaſon Mul- 
tiplex ; for the Reaſon Octuple ſhall be no other thing then an habirude 
of a greatcr quantity to a lefler, when the greater doth contein the leſſer, 


$ tines, In the ſame manner, we may define the other Reaſons Multiplices; 
as 
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| as the Reaſon Quintuple , ſuch as is 40 ro8, of which Reaſon, the greater 

conteins the leſſer five times, alſo the Reaſon of a line of 19:feer, ro a 
line of 5 feet, is thar in which the greater quantity conteineth the leſſer 
ewice, and ſo of the others, 


Of Reaſon Super-particar. 


Reaſon Super-particular is an habirude of a greater quanfiry co a leſſer, 
when the greater contcines the lefler only once and over and above an a- 
liquor part of the ſaid lefler, to wit the half, the chird or the quarter &c. 
As is the Reaſon of 3 to 2, for 3 contcins 2 once and over and above 
Unite which is the halt of 2. So in like manner, a line of 12 feet hath 
Reaſon Super-particular to a line of 9 teer, for the firlt line 12 conteineth 
the laſt 9g once , and over above a line of 3 feet, which is the third pare 
of 9 feet. 

This Reaſon is divided in like manner into infinit kinds : for if the ali- 
quor part conteined in the greateſt quantity , be the halte of the leſſer 
quantity , the Reaſon conſtirured ſhall be called Selquialtera , if it bethe 
third part, it ſhall be called Seſquirerria : if the fourth Seſquiquarta, and 
if the Thouſandth part, Sequimileſima. 

Therefore by this ſame term the definitions of all the Reaſons, Super-par- 
ticular ſhall be eaſie,as the Reaſon ſeſquioctavazis when the greater quanti- 
ty conteins the leſſer, once and over and above the cighth parr of the leſſer, 
aSis the Reaſon of 9 to 8, allo of 45 to 40, and the ſame is to be underſtood | 
of the reſt. 

Of Reaſon Super-partients. 


Reaſon Super-partientsis the habirude of a greater quantity to a leſler, 
when thegreater conteins the leſſer once only , and over and above ſome 
Aliquot parts of the ſame leſſer, which being taken rozether, do not make 
an Aliquort part, as is the proportion of $to 5, for 8 conteins 5 once, and 
over andabove 3 Unites , cach of which is an Aliquot part, to wit, the 
fifch partef this number 5 , but the number z compounded of z Unices, is 
not an Aliquot part of 5. 

I haveſaid that theſe Aliquot parts ouzht not to conſtitute an Aliquor 
part, becauſe of divers reaſons which at firſt ſceme to be Super-partients, 
which nevertheleſle are Super-perticulars, as is the reaſon between 10 and 
8, tor alchough that the number 10 conteineth 8 once , and over and above 
2 Unices, each of which is the eighth part of 8, yer notwithſtanding, for- | 
aſmuch as the number of z , compounded of rheſe z Unires, is the tourth 
part of 8 : this reaſon oughr not to be called Super-partients,bur Super-par- 
ticular, to wit Seſquiquarra : therefore, tothe cnd rhat two quantities may 
be ſaid to have Reaſon ſuper-partients, it is neceſſary that the greater quan- 
ticy do contein the leſſer once, and over and above divides Aliquor parts of 
the ſame lefſer,the which taken together,ought not to conſtitute an Aliquor 
partzwhich divers not confidering do confound many kindes of Reaſons one 
among another, 


Of Reaſon Multiplex Superparticular, 


Reaſon Multiplex Super-particular , is the habitude of a greater quan | 
tity to a lefler , when the greater doth contein the lefler, a certain num- 
ber of times, as 2, 343 &c. and over and above an Aliquot part of the leſler, 
| as is the Reaſon of 9 te 4, for g conteins 4 twice, and over and above, | (in 
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which ie agrees with the Multiplex as with the double ) doth contein 
Ps which is the fourth part of che leſſer number (andin that , this 
Reaſon is like to the Superparricular , ro wit, to the Seſquiquarta) in ſuch 
ſort as this reaſon ſhall be rightly ſaid to be compounded of rhe Mulclplex 
and of the Superparcicular, 

Now this Reaſon , even ſo as is the Multiplex, is divided into ſeveral 
kindes, as into double Superparticular triple —— &c. con(i- 
dering that the greater quantity conteineth the leſſer quantity twice or 
thrice and over and abovean Aliquor part of the leſſer quantity, 

Again cach of thoſe kindes is ſubdivided into divers, having regard 
to the Reaſon Superparricular , for Example,the reaſon triple Superpar- 
ticular , centeinerh under it the triple Seſquialtera (to wit, when the 
greater quantity doth contein thrice che lefler and over and above the 
halfe of the ſameleſſer ) the triple Seſquiterria , the triple Seſquiquarta 
and ſoof others. 


Of Reaſon Multiplex Superpartients, 


Laſtly , Reaſon Multiplex Superpartients is the habitude of a greater 
quantity to a lefler , when the greater doth contein theleſſe , a certain 
number of times, and over and above ſome Aliquor parts of the leſſer, 
the which being taken rogerher do not make an Aliquot part; asis the 
reaſon of 11 to 3, I have ſaid [ not making an Aliquor part ] for the reaſon 
alleaged in the reaſon Superpartients. For it the ſame Aliquot parts 
fhould make an Aliquor part, it ſhould not be Reaſon Multiplex Su- 
perpartients bur Multiplex Superparrticular. 

As the reaſon of 20 to 6 ought notto be termed Multiplex Super- 


partients Sixths , although char 20 conrein 6 three times and two Sixths , 


for as much as parts make 7 parr. Wherefore it ſhall be called reaſon 
triple Seſquitertia, . 

Now this reaſon is divided , firſt of all, having regard to the reaſon 
Multiplex z as in Multiplex double , Superparrients triple Superparrients, 
&c. Again , cach of chem, (re2ard being'had to the number of the 
parts » ) conteineth under it, infinice kindes : As under the triple Su- 
perparrients , is conteined the rrip!e Superbiparrients , 8c. 

Laſtly, each of them, in conſideration of the denomination of the Ali- 
quor parts is again divided into infinice kindes : As the triple Supertripars 
tients is divided into triple Supertripartiencs fourths and triple Supertri- 

artients fifchs, &c. Ot allwhich the definicions and che Examples will 
ecabe by what hath been ſaid, 


Of Reaſons rational , of leſſer inequality, 


All that hath been ſaid hitherto, of the 5 kindes of reaſons Rational, 
of che greater incquall, oughe in like manner to be underſtood of the 
five Kindes correſponding , of the lefler inequalliry : Nevertheleſle al- 
ayes adding this Prepolition (Sub ) that is co ſay under as hath been 

aid, 

For if in the Examples heretofore propoſed , we cottipate the lefler 
quantities with the greater , we ſhall have the Reaſons of che leſſer ine- 

uality correſponding , for even fo as the Reaſon of 100 to 1 is Centuple, 
G the Reaſon of 1 to 100, is Subcentuple, and as the Reaſon of 11 ro 3, is 
Triple Superbiparcient thirds, ſo che Reaſon of z to x1, is Subtriple, and Su- 
perbiparrients thirds , and ſo of others, 
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Of the Denomirators of Reaſons Rational. 
Eoraſmuch as the uſe of the Denominators of Reaſons Rational before 


| expoſed , is not a little profitable , it will not be amiſle here ro ſhew by 


what numbers they are denominated. The Denominator of any Reaſon, 
is the number which doth openly and diſtm@ly expreſle che habirude of 
one quantity to another , as the Denominator of the Reaſon Ottuple is 8, 
for that the number 8 dorh ſhew thac the greater quantiry of che Reaſon 


Ocduple coritcinerh the lefler $8 times. In like manner, the Denominator 


: 
_ 


of tie Reaſon Seſquiquinta is; ; foraſmuch as this number doth fignific 


that the greater quantity of the Reaſon Se{quiquinta , conteinerh cheleſ- 


{er once, and the fifth partof the ſame Iefler : rhe ſamie ought to be un- 
deritood of the Denominators of the other Reaſons, 

-* Wherefore (in my opinion) ECL IDE in the Sixtn Book , and fun- 
dry other Mathemaricians, do call the Denominator of any Re afon what- 
ſocyer the quantity thereot : tor the Denominator (as we have ſaid) ſhews 
how great one quantity is in reſpe& of another, to wir,of hat with which ic 
is compared , as appears by the Examples propoſed, 

Now from theſe things which we have-aid, may cafily be gathered the 
Denominator of any Reaſon, for the Dencminator of the Reaſon Multiplex 
wharlocver itbe , is a whole number , which doth contcin as many unites 
as the greater quantity doth contein rimes the lefler : As for Example , 
the Denominator of the Reaſon Double 2 , of the Reaſon Octuple 8, the 
Centuple is 100, &c. but the Denominators of the Reaſons Submulki- 
plices, correſpondent to the Multiplices , are aliquot parts , denominated 
of the Denominators of the Reaſons Multiplices, ro which the denomi- 
nared do correſpond, As the Denominator of the Reaſon Subdupla, 
is :, Subquinruple is *, Subcentuple is +; , &c. and fo we ſhall find the 
Denominators of the other Reaſons Submultiplices, Therefore the. De- 
ncminator of any Reaſon Submultiplex is a broken number, or a fraion 
of which the Numerator is alwayes an Unite : but the Denominator is a 
number denomynating the Reaſon Multip'ex coriefſponding, as appears 
by theſe Examples. Therefore it will nor be difficult ro find the Denomi- 
nator of any Reaſon Multiplex, or Submultiplex , if what hath been ſaid 
be wcll underſtood ; foraſmuch as the ſame prolation demonſtra- 
rerh "1 Dcnominator of the Reaſon, as is manifeſt by the Examples pro- 
poted. 

1c Denominator of any Reaſon Super-particular is Unity with that 
aliquot part that the greater quantity ought to contcin over and above 
the lefler : As the Denominator of the Reaſon Seſquialtera is 1 and , 
SeſquioQtava is 1 and ;, Seſquicenteſima is1 and 3;,&c. and it will not be 
difficult to find the Denominaror of any Reaſon Superparticular ; ſeeing 
that the ſame prolation of Reaſon doth expreſſe rhe Denominator by its 
aliquot part, as is evident by the Examples propoſed. 

But the Denominators of the Reaſons Subſ"per-particulars correſpon- 
den's, are fractions, whoſe Numerators are lcfle than their Denominators 
by Unity only , each to his correſpondent, as the Denominator of the 


_—_— 


Reaſon Subſeſquialrera is; , Subſceſquioftava is 3, Subſeſquicenteſima 43. 
Now the Denominator of any Reaſon Super-particular may be found » if 
for the Numerator of the fraction you rake the Denominator of the ali- 
quot part expreſſed in the reaſon, and for the Denominator of the ſame 
fra&ion, youtakea number greater than Unity : As the Denominator of 
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| fration is thenumber denominating the tenth part , to wit10, but the 
Denomiaator of the ſame tration exceederh che Numerator by Uniry, 
the Denominator of the Reaſon Subleſquileprimal is 4, that of the rea- 
ſon ſ{ubſeſquyquinta is £ ,,&c. 

Inlike manner , we ſhall find the Denominator of any Reaſon Subſu- 
perparticular , it we reduce the Denominator of the Reaſon Subſuperpar- 
ticular , correſpondent 1n a fraction , of the which fraction the Numera- 
cor ſhall exceed alwayes the Denominator by unity , the which is alſo of 
the aiiquor part , whereot mention is made in the Reaſon propoſed, ſee- 
ing we nonpalh the terms of this fration , in ſuch ſort as the Numerator 
may be made Denominator, and che Denominator Numerator ;z we ſhall 
have the Denominator of the reaſon Subſuperparticular propoſed, As if the 
Reaſon Subſeſquiſeptimal be propoſed ; foraſmuch as che Dcnominator of 
the Reaſon Selquiſcprtimal which1s correſpondent theretozis 1 and 5, which 
1s reduced into this fraCtion 3, whoſe Numerator is greater than che Deno- 
minator by the aliquot part of Unity;wherefore it we tranſpoſe this fraftion 
in this manner ;, we ſhall ſay thar che Denominator of the Reaſon Sub- 
ſeſquileprimal 157, &c. | 

The Denominacor of any Reaſon Superparrients is Unity wich the. ali- 
quor parts , (not making an aliquot part) which the greateſt quantity 
ought to contcin over and above the lefler; As the Denominator of the 
Reaſon Supercriparciene ſeptimal is t and3, Supertripartient 20is 1 32; 
&c. and is cafe to be found, toraſmuch as the prolation of the Reaſon 
doth ſhew the proper Dcnominator , as appeares by the Examples be- 
fore mentioned. | 

Bur the Denominator of any Reaſon Super-partient, is a FraQtion , 
whoſe Numerator is lcfle than the Dcnominator þy ſo many unites, as the 
greater quantity of rhe Reaſon propoſed , doth contein aliquot parts, over 
and above the lefler,as the Denominator of the Reaſon Subſuperrripartient 
ſeptimal is ;; of the Sublupertriparrienc 20 1s 43, &c; Now the Denomi- 


* naror of any Reaſon Subſupertripartient ſhall be ſound, if for the Deno- 


minator of the fraQion , you take rh, Denominator of rhe aliquot parts 
conteined in the reaſon propoled , to. waich it you. adde rhe; number of 
the ſame parts, it will give you the Denominator gf that fraction, 

As the Denominator of the Reaſon Subſupertripartient xt, to wit 
11, towhich is added 4 , the number of tour aliquor parts, to the end 
that 15 be made the Denominator of the ſame fraction. 

But the Denominator of the Reaton Subſupertripartent fitchs ,, is this 
fra&ion {, for the Numcrator thereof is the number denominaring the 
fifth parts, to wit 5 : But the Denominator of the ſame fraction 8, is 
made of the Numerator 5. and of 3, tie number of the rhree aliquor 

rts, and ſoot the orher Denominarors, which may be 'alfo' found 
in this manncr. | | 

Let the Dencminator of the Reaſon Subſuperpartient, correſpondent in 
a fra&tion be reduced , whole Numerator may excecd the Denominator, 


waich denominateth alſo he aliquot parts expreſſed , by ſo.many unites ' 


as there are aliquot parts. 


ſon Subſupertripartient fitrhs is 4 , for char the DNenominator « the 
$ Y e a- 


rumcu— 


the Reaſon Subleſquidecimal is 42; ſeeing that the Numerator of this , 


— —— 


For the numbers of this fraQion being tranſpoled. in ſuch for as the | 
Numerator bc made Denominator , you ihall haye the Dencminator.of ' 
the Reaſon propoſed Subſuperpartient , as the Dengminaror of the Rea- 


— — — _ 


135 


THE FIFTH ELEMENT Libs. 


Reaſon Supertripartient fifths is 1 },which is reduced into this fraQion 7, 
which makes; in tran {poſing the numbers , and che ſame ought to be done 
for f241ng the other numbers, &c. | 

The Denominator of any Reaſon __ Superparticular, is a whole 
number, denominating the Reaſon Muliplex propoſed , With the got 
part that the greater quantiry ought to contein , over and above the lefler ; 
asrhe Denominator of the Reaſon Tripleſeſquiſeptimal is 35, the Quin- 
tuple ſeſquinoncuple is 5 3, &c, and is very eaſie ro exprefle the Denomi- 
nator of any Reaſon Multiplex Superparticular , foraſmuch as the pro- 
lation of the Reaſon ſhewerh dittintly both the Denominaror of the 
Reaſon Multiplex , and the aliquor parc as may be fcen by the examples 
propoſed, Now the Denominator of any Reaſon Submultiplex ſuper- 
particular, isa fraQion , whereof the Numerator 1s anumber denomina- 
ting the aliquor parts inthe Reaſon, as the Denominator of the Reaſon 
Sub:riple ſe{quileptimal is :{, the Subquintuple ſelquinonalis 77, &c, 

Now this Denominator will be found, it for che Numerator of the 
fra&ion you take the Denominator of the aliquor parr, which being mul- 
tiplyed by the Denominator of rhe Realon Multiplex, it you adde unity 
tothe produR, you ſhall have the Denominator of the lame frattion, 

As for Example, the Denominacor of the Reaſon ſubquadruple ſeſ- 
quiſexca 1s ;*; foraſmuch as the Numcrator 6 doth denominate the ſixth 
parts, and che ſame multiplyed by 4 the Denominator of the Reaſon qua- 
druple, and having added to the product 24 unites,tothe end the Denomi- 
nator of the ſamefra&tion may be made 25,8c, otherwiſe you ſhould find 
the ſame denominator, if you reduce into one fraftion the Denominator of 
the Reaſon Mulciplex ſuperparrticular, correſponding as is before ſaid. 

As if the Reaſon Subquadruple ſeſquiſexra were propoſed; foraſmuch as 
the Denominator of the Reaſon quadruple ſexra correſpondent is 4:,which 


ſhall be reduced to *5; therefore if you change rhe order of the terms, of | 


the ſame fration you will. have 5, tor che Denominator of the Reaſon 
Subquadruple ſeſquiſexta, and fo of the others. . 

The Denominarors of any Reaſon Multiplex ſuperpartients, is a whole 
number denominating the Reafon Mulriplex expelled therein , with the 
aliquot parts which the greater quantiry ought ro contein over and above 
the leſſer , which ſaid al1quor parts do nat* conſticute an aliquot part, as 
the Denominator of the R 
the quadruple ſuperbipartient fifth is 4.3. 

And to find the Denominators, there is no difficulty , ſecing they are 
expreſled diſtintly and openly in each Reaſon propoſed Multiplex ſuper- 
partient, to wit, as well the Denominator of the Reaſon Multiplex con- 
teined therein , as the aliquot parts , as is manifeſt by the Examples pro- 
poſed. Butthe Denominator of any Reaion Submultiple ſuperpartienc , is 
a fraQion , of which the Numerator is a number denominating the ali- 
quor parts of the ſame Reaſon, 

As the Deneminator of rhe Reaſon Subtriple ſuperquintapartient is 
73 » ſubquadruple ſuperbipartient is ;z . Now the Denominator of thoſe 
Reaſons ſubmultiplices ſuperpartients will be found , if for the Numera- 
torof the fraQion you take the Denominator of the aliquot parts , which 
being multiplyed by the Denominator of the Reaſon Multiplex , and ha- 
ving added ro the produ@ the number of the aliquor parts, you will ob- 
tein the Denominator of the ſame fraction. 

As the Denominator of the Reaſon ſubduple ſuperoQupartienr is 32 , for 

that 


—y 
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eaſon Triple Superquinpartient ofta 1s 35, of 
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' that the Numerator of this fraftion 13 doth denominate'the thirteenth 
part which multiplyed by 2 , the-Denominator of the Reaton Duple, and 
ro the number produced 26 there be added the number of 8 parts ; ir will 
make 34, the Denominator'ot the ſame tration, _ 

Ocherwiſe there will be found rhe'{ame Denominatorz reducing the 
Denominator of the Reaſon correſpondent in a fraction, -and tran{poling 
che terms as is before ſaid. B 6 

As for Example, Let the Reaſon Subquinruple-ſupertripartient, renths 
be propoſed, to find the Denominartor, you ſhall reduce into a fra&ion the 
Denominator of the reaſon correſpondent quintuple ſupertripartienttenth, 
whichis 5 54, and you ſhall have this fration+; , and in changing the 


rerms , that isro ſay putting 10 inſtead of 53, and, 53 inſtead of 10, you 
' will have33 for the Denominator of the reaſon ſubquintuple ſupertriparti- 


ent renth » and ſo of the reſt. 

Laſtly , the Denominator of the Reaſon of equality is alwayes unity ; 
foraimach as in this reaſon rize quantities ought ro be equal to. one ano- 
ther, and therefore the one ouzht ro contein the other once and no more , 


which is ſignified by unity. 


5 Mapmtuaes are ſaid to bave reaſon to one anotber , which 
bein L nultiplyed may exceed one another. 


Oraſmuch as EXCLIDE in the third Definftion, hath termed the 
habitude of two magnitudes of the ſame Kind, Reaſon, he teacherh 
now in this fifrh Definition , whart thing is required , ro the end that two 
quantities of the ſame kind may be ſaid to have Reaſon to one atiother ; 
{laying that Magnitudes are aid ro have Reaſon to one another,of the which 
(whick you pleaſe) being multiplyed , may be augmented in ſuch fort as 


that ir may exceed the o:her , as the diameter andthe file of one and the |. 


ſame ſquare, are ſaid ro have Reaſon, although ir be Irrational , which 


| cannor be expreſſed by any number, foraſmuch as the ſide multiplyed by 


2 or taken twice, doth exceed the diameter; tor ſceing that the two fides 
of the ſquare, with the diameter do conſtitute an Iſoſceles triangle , the 
rwo fides of the ſquare thall be greater than the diameter thereof. 

So in like manner, the circumference of a circle and the diameter 


, thereof ſha'l have Reaſon, (althouh ir be not as yet known; ) foraſmuch 


D— — 


as the diameter multiplyed by 4 , orraken4 timcs , doth excced the cir- 
cumference , ſeeing that every circumference of a circle (as is demonſtra- 
ted by Archimedes) doth contein only three times the diameter of the ſaid 
circle , and over and above a particle alittle lefle thanthe ſeventh part 
of the diame'er, 

In the ſam? manner, divers curviline figures will have Reaſon with 
right lined fizures as Proclus hath ſhewn on the Firſt of EXCL IDE, Now 
as divers Interpreters do fay that neither all Lincs z nor all Plain 
Angles have Reaſon to one another, according to this Definition: for ſay 
they, a finice line hach no Keaſon ro an infinite z ſecinz that in what man- 
ner ſoever ir be multiplyed , ir-cannor exceed the infinite, line, neither 
hach a right lined angle Reaſon to an angle of contingence, for the angle of 
contingence cannot excced a right lined angle. 


I'-2 6 Maex- 
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| G, but F alſo be lefſe than H, and that E be never equal toG, it F 


| | E u | | | | 6 Magnitudes A,B, C,andD, are 


ſaid to be tn the ſame Reaſon , 
= =—_ the firſs A to the ſecond B, and 


the third C to ths forth D, 
mben tbe equimuliphees EandF, 
of the firſt A, and the third C , to the equmuttiplices G 
and HA of the ſecmd B , andthe fourth D , by whatever mnt- 
tiplication , are either defuctent together , or art equal to- 


getber, or do exceed together each to other, if thoſe be taken 


which do anſmer one another. 


FE #CL7DE ſhewsin this' _ what conditions are required in Mag- 

nirudes, that they may be ſaid to have the ſame Reaton,, which co 
expoſe , hes conſtrained to ſerve himſelf with their equimulriplices , ro 
the end he may comprehend all the Reaſons of Magnitudes , as well Ra- 
tional as Irrational. 

Now if you.compare the one to the ather , the magnitudes which have 
been eaken equimulitiplices, to wit , thoſe which anſwer to one another z 
as the Mulriplex of the firſt and the Multiplcx of. the ſecond ,, which are 
E and G,, alſo the Multiplex of the third, and the Multiplex of the 
forrch, ro one another, towit, Fand H , and it ir be alwayes found thar 
they have ſuch relation to one another, it E che Multiplex of the firſt Mag- 
nitude A, be lefle than G the Multiplex of the ſecond Magnitude B, thact 
the Multiplex of the third Magnitude C, be alſo lefſe chan H the Multiplex 
of the tourth C* or if E beequal toG, alſo F isc<qual to H; or laſtly, if E 
be greaterthanG , alſo. F is greater than H, which is co be deficient to- 
gerter the one and the other, of the one and the other , ot to be equal. 
rogerher , or ro exceed together , in ſuch forr as the contrary cannot be 
found in any kind of Mnltiplices , thar is to ſay, that E be never lefle than 


bj}, Fr tr— 


alſo be notequaltoH; andlaſtly, that E be never greater than G , if 
char F allo be nor greater than H. 

If therefore it be found that the equimultiplex taken in what manner 
ſoever, have relation perpetually io one another, as atorcſaid, it will be 
ſaid that there is the ſame Reaſon of the firſt Magnitude A, to the ſec.nd 
B, asof the third magnitude C, rothe fourth D , as it ic wete ſometimes 
tound , even in one only kind of Multiplices , that rhe Multiplex E want- 


chat E is equal roG, butF is not equaltroH+ Or laſtiy, E doth exceed 
G , but Fcxceedeth not H, alchough in infinite ocher ſorts of Multipli- 
ccS, the above ſaid condition be found in ſume fort, the Magnitudes ſhall 
not be ſaid to have the ſame Reaſon to one another , bur divers , as ſhall 
be made manifeſt by the Eighth Definition. 

Contrarily , if there bethe ſame Reaſon of the firſt to the'ſecond , as of 
the third tothe fourth , it will follow that the equimultiplices of che firſt 


ech of the Multiplex of G ; but the Multiplex of F wanteth not of H, ar 


and 


| 
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andthechird, ſhall /beborh equal to the Mulciplices of the ſecond and 
the fearth , or both lefle, or both greater in any Mulciplicarion what- 


{ ſoever. wy 


Andif there were notche ſameReaſon of the Srſttorhe fecond, as of 
thethirdeo the fourth, alſo the equimulciplices of the firſt andthe third 
exceed not together the equimulciplices of the ſecond and the fourth , or 


| ſball noc becqual, or leſle, &c. 


Now here is to be noted, that this Definition ought alſo to be taken 
of three Magnirudes , provided that the ſecond be jaken twice , to the 


end you may have 4 , &c. | 
w = Magnitndes which -bav the 
"e | ſame Reaſon , are called pro- 


as of Þ ro G, the Magnitudes E, F, and G, 

A BCDEFG ſhall be termed proportional, Now there 
be fome Magnitudes continually proportional , between which the pro- 
porcioa continued is found, as are the Magnitudes E, F, and G but ſome 
are not continually propertional , but ſeperately, as are the Magnituiles 
A,B, C,and D, for in theſe there is an interruption of Reaſons , but in 
the others.not, as is ſaidin che fourth Definition. | 


3 But mben of the equmultiphces the multiplex of the faſt 
magnitude ſhall exceed that of the ſecond. But the mulrt- 
plex of the third magnitude ſball not exceed that of the 
fourth, then the firſt magnitude ſhall be ſaid to bave greater 
Reaſonto tbe ſecond, than the third to the fourth. 


#C LIDE declareth in this Definition, what condition fout magni- 
nirvdes ought to have, to the end thar the fiſt may be ſaidro ha-c 
greatcr reaſon tothe ſecond , than thethird tothe fourth; ſaying char.if 
the equimulriplices of the firſt and the third be taken , and likewi'e orher 


| equimulciplices of the ſecond and rhe fourth 4 and that there be ſortie- 
| times found (but not alwayes,) that ttie Mtilciplex of the firſt Magnitude 


be greater than the Multiplex of the {ſecond : bur the Multiplex of the 
third is noc greater than the Multiplex of t1:e toutch , but leſſe or equal, 
it will be ſaid rhar there is greater reaſon of the firſt Magnjrude to the 
ſecond , then of the thir4 ro he fourth, as is manifeſt by the following 


| fizure propoſed, in which ate taken the double of the fifit Magnit 
| A, and ot thethird C, to wit, EandF; bur of the ſecond B and the 


fourrh D, hath been taken the triples G and H, And foraſttiuch as E 


| the Multiplex of the firft,is greater than G the Multiplex of the ſecond.But F 
| 
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24 portuonads. 
+ | + 8 AS if of the Magnitudes A,B, C, and D, 
=. there is the ſame reaſonof AroB, as of 
| + » 2x 4 C ro D, thoſe Magnitudes A, B, C,and D, 
yk | ſhall be cermed proportional. In like man- 
| [ | ner , it there be the ſame reaſon of E to F, 
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theMulciple x of the third,is not greater than H,cthe Multiplex of thefourch, 
bur leſle, it.may be ſaid that chere will 
nirude, to B rhe ſecond Magnitude, then of C the third, to D the fourch. 
? ; Now itisnar neceſſary (rothe end that of four M 
{aid ro havegrearer 'Reaſorvto 
"# a} - . thar the equimultiplices according: to-any: 
Multiplication whatſoever, have tuch: ha- 


1B D- 
— 


Multiplex of che third exceednot the Mul- 


ver, they have ſuch an habirude , for it may 
| FAN MAG.» happen ſometimes that as well the Multi- 
plex'of the firſt is greater than the Multiplex of the ſecond as the Multi. 
plex of the third, of that of the fourth : In like manner , as the Multi- 
plex of the firlt is leſle than the Multiplex of the ſecond , that that of the 


| third is alfo,lefle than rhar of che fourth : Nevercheleſſe , ſeeing that, 


that happeneth not in every Multiplication , bur that ſometimes the 
Multiplex of 'the firſt exceeds that of the ſecond , bur the Multiplex of 
the third islefſe than , or equal ro the Multiplex of the fourth, for this 
cauſe the firſt Magnitude ſhall be ſaid to have greater Reaſon to: the ſe- 
cond , than thethirdcothe fonrth , and not the ſame: as is: ſeen in the Ex- 
ample propoſed » Where the third hath greater Reaſon to the ſecond , 
than the fourth hath to the third. ; 


15, 9 12, 3, 25 10, 18, 14. Þ. 
20,125 16, 45 3» 15s 125 21. 


Therefore tothe end that four Magnitudes may be ſaid to be propor- | 


tional , it is neceſſary that the apy we of them taken , according 


to any av gm whatſoever , be deficient rogether , equal together, | 


or do exceed together, as hath bcen expoſed in the Sixth Definition. 

.- Burtothe end that the firſt may be ſaid to have greater Reaſon to the 
ſecond, than the third to the fourth, it ſuſficeth that according to ſome 
Multiplication , the Multiplex of the firſt exceed the Multiplex of the (e- 
cond ; bur that of the third exceedeth not that of the fourth, although 


\ that according to infinite other Multiplications , the equimultiplices of 


the firſt and ot the third , exceed together the equimultiplices of the 
ſecond , and of the fourth. 

'Butif contrarily , the Multiplex of the firſt Magnicude wanteth of che 
Multiplex of the ſecond , the Multiplex of the third wanteth not of the 
Mulriplex of the fourth , the firſt Magnitude ſhall be ſaid to have lefler 
Reaſon to the ſecond, than the third co the fourth ; alchough that ac- 
cording to divers other Multiplications , the equimulciplices of the firſt 
and of the third do want together , of the equimultiplices of the ſecond 


| and of the fourth, as oy be ſeen inthe ſame numbers of the Example 


propoſed , the Reaſon of 2 to z ſhall beleſſe than that of 3 ro 4, &c. | 


g Proportion cannot be conſutated mleſſe than three terms. 


EOraſmuch asall Analogie which is termed Proportion, is a fimilitude 
or likeneſſe of Reaſons , and ſceing thatinall Reaſons there is the term 
| ante- 


be.greater Reaſon of Arhe firſt M g: 
h-: 


ieudes;'tHe firft be | 
the ſecond, thanthe third ro eh& fourth) | 


——— 


birude , as the Multiplex of: che firſt exceed | 
the Multiplex of the ſecond” But thar the | 


tiplex of the fourth. Bur it ſuſficerh rhar | 
according to any Multiplication whaſoe- | 
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antecedent , and the term conſequent , it is neceſſary , thar in all propor- 
rion there ___—_ leaft rwo terms antecedents, and two conſequents : 
Wherefore if the proportion-be not continued , there will be required 
ar leaſt four terms or Maznirudes : Bur if the Preportion be continued, 
there will be at leaſt three rerms; foraſmuch as the middle term is ta- 
ken twice;ſeeing that it is the conſequent of one Reaſon,and the antecedent 


the other , and this here is the leaſt number of the terms of proportion ; | 


for in any two terms is only found Reafon , and not Proportion, + 


Io When there are three magnitudes 


$1 ; | 

. AilC proportwnal , the firſt A 
BH * 

F to the third C ,1s ſaid to bave dupletate 

reaſon of the firſt A to the ſecond B: 

I 16 But ben four magnitudes are pro- 

LE hes 1 portional , tbe firſt A to the fourth 


D, «ſaid to bave triplicate reaſon of 
the firſt A to the ſecond B , and alwayes after the ſame order, one 
more , until that the proportuon be accompliſbed. 


S if the Magnirudes A,B, C, D, and E, are continually proportionaP 
in ſuch ſort , as chere may be the ſamereaſonof AtoB, asof BtoC, 


andotCro D, andotD toE, the reaſon of the firſt Magnitude A, to the | 


tizird Magnitude C,thall be rermed the duplicate of the reaſon thar the firſt 
Magnicude A hath to the ſecond Magnitude B: Foraſmuch as between A 
andC ,. there are twa reaſons , which 
rowirt, the reaſon of AtoB, and ot Band roC, in ſuch ſort as therea- 
ſon of A to B is doubled, thar is to ſay, placed twice in orJer. Bur the rea- 
ſon of the firſt A to the fourth D is ſaid to be triplicate of chereaſon thar 
thefirſt Magnitude A hath to the fecond Magnitude B; foraſmuch as be- 
tween AandD are three reaſons, which are equal to the reaſon of Aro 
B; towit, the reaſon of A to B, of BroC, andot Crto D, infomuch as 
the reaſon of A to D encloſerh or comprehenderh in ſome ſort the reaſon 
of Aro Brriplicated,that is to ſay,pur three times in order. Soin like man- 
ner the reaſon of Ato E,(hall be ſaid ro be quadruplicace of the reaſon of A 
toB, foraſmuch as four reaſons are foutid be:ween H and F, whichare 
equal to the reaſon of A to B, &c. 

And if contrarily , there be the ſame reaſonof EtoD, as of DroC, 
of C to B, as of B to A,the reaſonof E to C ſhall be rermed the duplicate of 
the reaſon of E to D: Bur che reaſon of Eto B ſhall be ſaid to be therriplicate 
of the reaſon of E to 1) : Soinlike manner, the reaſon of E to A ſhall be 
ſaid ro be quadrupled of the reaſon ot E co D. 


are equal tothe reaſon of A to B; | 


— —— 


11 Mapntudes are ſaid to be Homologal , or of like reaſon, 
the antecedents to the antecedents , and the conſequents to 
the conſequents. 


| 
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| of the laſt, as if we propoſe the ſame reaſon of A toB, as of C toD, | 
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E hath defined” heretofore that proportion isa fimilirude: of reaſons, 
H and now he teacheth that not only in ſome proportion the Reaſons are 
ſaid to be alike , but alſo the terms themſelves or quantities, are ſaid to be 
alike or homologal, ſaying thar the Magnirudes anrecedents are termed ho- 
mologal, or alike to one another in reaſon, and the ſame of theconſequents 
ro one another , to the end that ir may be underitood in ſeveral Demon- 
tratiors what ſides of figures compared toone another , ought ro be the 
antecedents of the reaſons, and which the conſequents , as ſhall be decla- 
red in the Sixth Book. 

If there be then the ſame reaſonof AtoB, asof CtroD, thequanti 

A (hall be faid to be alike ro the quantity C 

and Balike to D, for becauſe of the fimilicude 

OE = of Reaſons , it is neceſſary that both the one 

; and the: other Magnitude antecedent be equal 

Ls to one and the other conſequent , or in the 

T ſame ſort, greater or lefle, otherwiſe both the one 

6 T and the other conſequent, or in the ſame ſort 

T | T greater or leſſe , ocherwiſe both che one and rhe 

other antecedent ſhould not have the ſame reaſon 

35% tothe one and the other conſequent : Behold the 
| Example. 

| a In - Magnitudes PR—_—_ to the which = 

- 2re oeernn antecedents are in the ſame fort greater than 

ABCDEFG conſequents, to wit, by the halfe : See an- 

other Example. bbo}* | 

In the Magnitudes continually proportional E,F, and G, where as well 
Eand F arc homologal as FandG, as is manifeſt , and for this cauſe 
EXCLIDE in the fixth and eighth Definition , enjoynes to rake the 
equi-mulciplices of the firſt and third Magnitude, thats 1s to ſay the an- 
recedents. . : 

In like manner, to take the other Multiplices of the ſecond and the 
fourth Magnitudes, to wit , the conſequents, for they are alike to the 
Magnitudes proportioual, as is manifeſt by rhis Definicion , but to the 
Magnitudes that are not proportional, they are unlike. 


| | 
Fa, 


12 Reaſon alternate , 13 to take the antecedent compared to 
the antecedent, and the conſequent to the conſequent. | 


E here unfoldeth ſome certaine kinds of arguing in proportions , 

whoſe uſe is very frequent amongſt Geometricians,which kinds ofargu- 
ings are {ix in number; T he firſt is termed alternate reaſon or reaſon by per- | 
mutation , the ſecond is termed inverſe, or contrary reaſon, the third | 
compoſition of reaſon 5 or conjun& proportion , the fourth diviſion of | 
reaſon , or diſjun& or ſeparated proportion, the fifth converſion of rea- | 
ſon, or reverſed proportion: Laſtly, the ſixth is termed reaſon of equality, | 
or equal proportion. . 
Therefore, (ſaith he,) alternate reaſon, or reaſon by permutation , is | 
when four proportional Maznitudes being propoſed , it be inferred that : 
there is the ſame reaſon of the antecedent of the firſt reaſon, to the anrte- | 
cedent of the laſt, as of the confequent ot the firft , ro the conſequent | 


and / 


| and therefore conclude that there is the {ame Reaſon of Aro C as of B ro 


co. FY lis... as. OA. 


- 


[Lib 6. —— *0F EUCLIDE.. 


* 


'D ; we arc ſaid ro argue accofding ro Permurarion af Reaſon, . I" 
The Greck Apthours do pſe.in chis kinde of argyiog ; negr this man-' 
ner of expreſhon 3/ ro wit, & A1s toB,, ſoCis ro D : Therefore alternate- 
ly, or contrarily,A ſhall be to Cas Bro D. Now we ſhall demenfrate the 
crutch of this Illation ar the ſixteenth propoſition 


18 5 of this Book. And in this kinde of arguing , it is 
_ 10 neceſlary that all the four Magnirudes be of one 

' and the ſame kind,to the end they may have reaſon 

to one anarher , being taken two and two at plea- 

| ſure, for it is no arguing to ſay as the line A is to the 

a5 28 W line B, fo rhe-number C is tothe number D , then 


alcernacely,as che line A is to the nurtber C, ſo the 
line B is to the number D, conGdering that there is no proportion of a 
| linero a number , and contrarily , as is manifeſt by the Sfth definition, 
| | Buras to theother following kiodes of arguivg the fir Magninudes 
| may be of one kinde of quantity and the Jaſt Magnirudes of anorher, as hall 


| be-made manifeſt by the demonſtrations of this fifth Book. 


413 Inverſe or tranſpuſed Reaſon , 15to take the conſequent as 
antecearnt, to compare it ty the antecedent, as if it gere the 


| conſequent. | 
A® if (ſeeingthat AistoBasC istoÞP ) weſhguld inferre that Biz | 
toAasD is ro C (ſee the preceedent figure ) we ſhall be ſaid to argue | 
| according to xeaſon Inverſe, in this kinde £ argaing Authoury expteſſe | 
mſelves after this manner, towit, as Ais+o B, ſo Cisto D thenin- | 
rerſey B 1 bezo A as D:toC , which manner of arguing ſhall be de- 
—_ rated to be true by the Corollatie of the eighth Propoſition of this | 
} Book. | | 
| LaGly, the two firſt Magnitudes , tyay be of one kinde and the latter of 
another , for it may be very well inferred , as the line A. is tothe line B, 
:fothe Triangle or the number C; is to the Triangle ot number D, then in+ 
vefſely , as the line B isto theline A, ſo the Triangle arche number D, 
iso the Triangle or number Cas ſhall be made evidentby che Corollary of 
rhe fourth Propoſition of this Book: 


14 Compoſition of reaſon 1s when the antecedent with zbe con- 

ſequent are taken together as one to be compared ta tht 
- Jan conſequent. | vol 
A $ if there were the ſartie reaſon of AC to C Bza$of D F, toF Ea 

A frym that o1ay be gathered,thar chere is the ſame reaſon,of wh 

AB; to wir, of the antecedent with the conſequent; to C B rhe canlequenz; 
as'of the whole DE ( to wit, the antecedent with the conſequent , to FE 
the conſequent; this ſort of arguing ſhall be called Compo irian 6 reaſou 


for .2s much as; of the antecedent and of the conſequent there js. Corh- 
pounded another new antecedent, 


—— 


Now the Greek Authours uſe this manner of expieſhon in. this cind 
of arguing, towit,as ACisto CB DFistwoFE: pounding; 


to. 
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-— 2 * ” - 


—RR—R— NT OT IRE CYST CITE Tz 


ee "I" 


et. met. 4 _ hy. A ti 


PE td 


—— 


NE ee e———E— 


MY 


THE FIFTH ELEMENT Libs. 


146 


—_ 


— 


4s AB ſhall be ro CB; ſoDE toFE, this manner of arguing ſhall be 
demonſtrated in the eighteenth Propoſition of this Book, _ 

To this , there may yet be added two other gcans of arguing , the firſt 

may be termed compoſition of Reaſon converſezto wit,when the antecedent 

WIRTOn - and the conſequent are taken as one , 

' | tro be compared to the antecedent , as 

if ( foraſmuch as AC is to CB, ſo 


Ay Wil 0.45 DF toFE ) we inferre"then as AB 
TOP ' compounded of the antecedent, and 
M4 SE,25 | of the conſequent, is tothe antecedent 
| AC; 1o DE compounded of the an- 


tecedent , and of the conſequent, is to 

the antecedent D F,, which manner of 
arguing.we ſhall ſhew to be of worth by the eighteenth Propoſition of 
this Book, in which we ſhall uſe this manner of expreſſion , when we 
ſhall ſpeak of compoſition of converſe reaſon. ; 

The other manner of arguing , may be cerm:d compoſition of contrary 
reaſon, which is done when you compare one and the ſame Magnitude 
the antecedent, to the antecedent,and to the conſequent; asto one only z as 
if ACbetoCB, ſoDFisto FE, and we inferre by compoſitien of con- 
trary reaſon : Therefore as AC antecedent, is.to the whole AB, com- 
pounded of the antecedent, and of the conſequent; ſo DF antecedent 
ſhall be to D E , compounded of the antecedent , and of the conſequent z 
and we ſhall alſo demonſtrate this kind of arguing to be of worth in the 
eighteenth Propoſition of this Book, 


15 Drovfion of Reaſon ts when you take the exceſſe by wbich 
the antecedent ſurmounts the conſequent , to compare it to 


. the ſame conſequent. 


AS if you ſhallfay, that there is the ſamereaſon of the whole AB to 
to CB, asof the whole DE to FE (fee the precedent figure): There- 
fore there will be the ſame reaſon of A ©, (the exceſſe by which the an- 


recedent ſurmounts the conſequent,) to C B conſequent, as of DF, (the | 


exceſle , by which the antecedent ſurmounts the confequent,) tro FE 
conſequent. , 

Now in this Diviſion of Reaſon Authors ſpeak thus: [Therefore in di- 
viding, &c. ] Bur this Illation ſhall be demonſtrated in the ſeventeenth 
Propoſition of this Book. 

Now to this manner of arguing there may 'be added two others, the 
firſt of which may becalled Diviſion of Converſe Reaſon, to wit, when 
the conſequent is comparedto the exceſle , by which the antecedent ſur- 
mounts the conſequent , asif ABbetoCBas DE isto F E, and we con- 
clude by Diviſion of Reaſoryconverſe, Therefore as C B conſequent ſhall be 
toAC (the exceſle by which the antecedent ſurmounts the conſequent,) 
{oF E conſequent ſhall be ro DF the exceſle by which the antecedent 


 farmounts the conſequent ; but we fhall demonſtrate the certainty of 


this manner of arguing , in the ſeventeenth Propoſition of this Book. 
Now itis nec . to the end that both the one and the other of 
thoſe arguings may take place, (to wit, this, and that of E#CLIDE) 
that the antecedent ought to be greater than the conſequent, otherwiſe 
the Definition cannot be made. The 
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| The other manner of arguing may be called Diviſion of Contrary Rea- 
ſon, which is made when the antecedent is compared with rhe exceſſe 
by-which the conſequent ſurmouars the amecedent , as when we ſay, as 

Cisro AB, foDFisto DE: Then by Diviſion of Contrary Reaſon 
A Ctheantecedent thallbe in like manner to C B (the excefſe by which the 
conſequent ſurmounts the antecedent;)as D F the antecedentis to F E the 
cxceſle by the which che conſequent ſurmounts the antecedent z which 
manner of arguing we ſhall alſo demonſtrate in the ſeventeenth Propo- 
| fition of this Book. 

Laſtly, itis manifeſt , that in this diviſion of contrary Reaſon, the 
conſequent ought to be greater than the antecedent, to the end the ex- 
cefle may be taken , by which the conſequent furmounts the antecedent. 


16 Comverfion of Reaſon , is to take the antecedent to com- 
pareu to the exceſſe , by which tbe antecedent ſurmounts the 
ſame conſequent. 

$ if we ſay after this tnannet , as the whole Magnitude AB isto C B, 
ſothe whole DE is toF E; therefore alſo the ſame AB ſhall beto 

AC, the excefle by which the antece- 

dent ſutpaſſerh the centorminy ,as DE 

to DF, we ſhall be ſaid to argue ec- 
cording to converſion of Reaſon ; There- 
fore Authors do expreſſe themifelves al- 
moſt after this thanner : [Therefore by 
Converſion of Reaſon , &c. ] Bur this 


manner of arguing ſhall be confirmed 


in the Corollaty of the nineteenth Pt 
ſition of this Book, Sce the prececiuck figure. Y y 


T lr is manifeſt alſo than in this manner of arguing by converſion of 
Reaſon, the antecedent ought to excecd the conſequent , ro the end 
the exceſle by which the antecedent ſurmounts the conſequent may 


be raken, 
17 Equal Reaſon, or Reaſon of equality, 


A 


2; 6F.28 


12.0 48 


I 1s when there be drvers magnitudes , and 
Ji 3 other magnitudes equal to them in multt- 
TT Ta tude, which may be taken two and tis, 
IS $: and in the ſame reaſon: When as mn the 
1 T | {# firſs magnitudes, the firſt is to the laſt of 
ED ES tbe ſamemagntudes ; ſomnthe ſecondmag- 


mtudes, the firſts to the laſs of tbe ſame. 
Otheraiſe , it is to take the extreams by the fubtratthon of 


— 


the meanes, 


T9. 
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| be ſeveral Magnitudes of one part , and D, E, and.F, as- 
many Maznitudes of the other part, which being taken rwo and rwo, 
in the ſame Reaſon; thar is to lay, as AistoB,loDis to E, and as 
Bisro C, foE 1s toF, if theretore for this caufe it be inferred, thar 
there is the ſame Reaſon of A the firſt of the firſt Magnitudes , ro C the 
laſt of che ſame Magnirudes, as of D che firſt of che ſecond Magnirudes , 
ro F the laſt of the ſame Magnitudes, this manner of arguing ſhall be 
called equal Reaſon or Reaſon of equality , ro wit, in which the extream 
Magnirudes being ſubſtrated from the meanes, are ſaid ro have one and 
che ſame Reaſon ro one another, as appears by the other Definitions. 

But foraſmuch as iris permitted to argue in proportions by two ſeveral 
manners, by rhe equality z to wit, in the one , when we take the Magni- 
rudes two and two in the ſame Reaſon, inproceeding by order , and.in; 
the other, w 1en rene order is chanzed. EU CLIDE explaines in the two 
to!lowin; Definirions, whar is meant by Ordinate Proportion, and Per- 
turbated or troubled Proportion. 


18 Ordinate proportion is, when as the antecedent 1s to the 
conſequent , as the antecedent 1s 19 the conſequent ; and as 
the conſequent 1s to ſome other , ſo the conſequent 1s alſo 
zo ſome other. - 


S if A betoB, asDisto E, and-again, as 
4 B the conſequent is to ſome other , to wit, ro 


G6 


is demonſtrated in the two and rwemiech Pro- 
poſition of this Book, that this manner of argu- 
Ing is good. 


' C, ſoE the conſequent 15 to ſome other,as to F , 
'  * fuch mannerof arguing ſhall be rermed Ordi- 
nate : and foraſmuch-as the ſame order is ob- 
6 

| 

ABC 
I9 Perturbated or troubled. Proportion 1s , when as three 
magnitudes are propoſed on one part , and other magn- 


DB 


ſerved, as well in the firſt Magnirudes , as in 
the ſecond, ſecing that on both parts the firſt 
is firſt of all compared with the ſecond, and 

3 after that the ſecond with the third. Therefore 

| ? : when in the manner of ar2uing by equality , the 

E F 

tudes , equal unto them mm multitude , and as in the firſt 
magmtudes , the antecedent.as to the conſequent ; ſo m the 
ſecond magmtudes tbe antecedent 15 to the conſequent : But 
asm the firſt magnitudes , the conſequent 15 to ſome other , ſ 
7n the ſecond magnitudes , ſome other 15 to the antecedent. 


Ordinate Proportion is obſcrved and kepr, it 
Thar | 


"OF KUCLIDE. 


"IHartisto ſay, when three Magnitudes are propoſed en the one qpoar 

and as many on the other , the firſt of the firlt is to the ſecond of the 
ſame 3 as the ſecond of the ſeconds, is to the third of the ſame; and as 
the ſecond ef the firſt is to the third of the ſame; fo the firſt of the ſe- 
conds is to the ſeconds of the ſame. 


As if there bethe ſame Reaſon of A to B, asof E to F, then after- 


ward in the ficſk Magnitudes, as-B conſcquent, is to ſome other, to. 


wit C , ſoin the ſecond Magnitudes, ſome other, to wit D, is to E the atite- 

cedent. And his ſort of arguing ſhall be rermed diſturbed Proportion, 

foraſmuch as the ſame order in the propottions of the Magnitudes is ns 

obſerved, ſecing that in the firtt ma 

1? 12 the firſt is compared with the ſecond : bur in 
| 


" the ſecond Magnirudes, the ſecond gs pgs | 


red with the third: And again, in the firſt 
Magnitudes, the ſecond is compared to the 
third, bur in the ſecond Magnitudes , the firſt 
” 1 8 © ®. compared with me. lecond., HI 
when in the manner of arguin equality , 
.T + 7 + the proportion diſturbed is [ann kan 
an | itis demonſtrated that this manner of argu- 
| þ þ Ing is good, as in the three and twentieth Pro- 
£4 L poſition of this Book. 
A BCDEEF Laſtly, as well the diſturbed Proportion , 
| as the Ordinate , inferre alwayes by equality, 
that there is the ſame: proportion of theextreams , although more than 
three Magnicudes be propoſed , as ſhall be made manifeſt by the rwo 
and twentieth and three and twentieth Propoſitions of this Book, 


— 
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PROPOSITION 1. THEOREM 1. 


If there be a number of mag- 
mtudes A B and CD , as many 


JT B P | 
Ig owns... pleaſe , equal 11 multitude 
CE —— 4 tother magnitudes E and F , and 


equnultiphces to them , each to 
bis correſpondent , as the one of the magnitudes AB , ſball be 
multiplex of one E , ſo the whole A'B and C'D , ſball be Mull 
tiplex of the whole E and F. 


DemenſtratiouFOr ſeeing that AB and C D are cquimultjplicesof E and F, 

if ABbe divided according tothe Magnitudes AG, GH, 
and HB , equal each of themtoE, aniCD inlike manner according 
toCI, I K, and K D, equaleach toF. Now each of them may be divited 
into parrs totally _ to E andF, ſceing that AB and C Dare equi- 
multiplicesof E and F; and therefore E ſhall be conteined exaQtly as many 
times in AB, asFin CD, as appears by the ſecond Definition of this 
Book ; the Magnitudes A G, GH, and H B, ſhall be as many in number | 
asC1I,IK, and K D. But foraſmuch as A G andE, are cqual to one ano- | 
ther , if to them be added the equal Magnitudes CI and F, AG and 
C I together, they thall beequal roE and F together. In like manner , 
GH and I K together ſhall be equalto E and F together , and alſo H B 
andK D totheſame EandF, therefore as many times as E is contained 
in AB, orFinCD, ſo many times E and F together ſhall be conteined 
in ABandCD together, therefore as AB is Multiplex of E, ſo AB 


and CD _— ſhall be Multiplex of E and F together , by the ſecond 
Definition of this Book: Therefore , If therebe, &c. Which was to be 
demonſtrated. 


PROP. 
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PROP. 2. THEOR. 2. 


fourth F , and that the fifth BG be alſo 
as mucb Mulnplex of the ſecond C,, 4s the 
foxth E H us of the fourth F. The mag- 
nitude AG, compounded of the firſt AB, 
and of the fifth B G , ſball be as much 
multiplex of the ſecond C,, as the magnitude 
DH , compounded of the "= DE, and of the ſoxth EH, 
of tbe fort F. 


Demonſtration FOr (ecing that A Band DE are equiniukiplices of C, and 
| of F, x bs will be in AB as many Magnitudes equal to 
C, as there arein DE, cqualtoF: Inlikemanner, there will be in B.G 
as many Magnitudes equal to C, as thereare in E H, equal to F, If chere- 
fore to the equal Multitudes A B and DE, the cqual Multicudes B G 
and EH, all the Multicudes A G and DH ſhall be equal in number: 
Therefore C ſhall be conteined as many times in A Gas F is centeined in 
DH : Therefore A G (compounded of the firſt and fifth ,) (hall be as 
much Mulriplex of C the ſecond , as D H (cempounded of be third and 
the ſixth) is of F the fourth: Therefore , If the firſt, &c. Which was to 


be demonſtrated, 


BY 


H 
+ 2 of PM 4-9 asthe third DE is of the 
D 


[1 


PROP. 3. THEOK: 3. 


If the firſt A , be asmucb Multiplex 
of the ſecond B , as the third C, taof the 
fourth D , and there be taken the _ 
multiplices E and F , of the firſ A, 

| of the third C,, nequal reaſon , the = 
[1 ] nitude 8 , taken multiplex of the firſt A, 
D ſhallbe alſo ſo much multiplex of the ſecond 


| the mer C, ſball be of the fourth D. 


azo FOr ſeeing that E and F arc equimultiplices of AandC, 
if Ebedivided into Magnitudes equal to A, as into EG, 
| GH, and H1, alſo F into Magnitudes , equal to C, as intoF K, The 


If the firſt AB , be as much multiplex 


as the magnitude taken F , multiplex of | 


" p - 
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andLM, there will be in E as many parts equal to A, asthereare inF, 
| equal to D; foraſmuch therefore as EG is equatto A, and F K equal ro 
C: Bur AandC are. equimulrtiplices of B and D , by ſuppoſition;'E G | 
and F K hall be equimukiplices of the ſanic Band D : In like manner, | 
' GH, and K L, and HI and L M ſhall be equimultiplices of the ſame B, 

| oF” and D : foraſnwch cherefore as E G the firit 

magnitude is fo much Multiplex of che ſecond. 
'B, asFKthethird is Mulrciplex of the fourth D, ' 
alſo G Hthe fifth , is as much Multiplex of B rhe ' 
ſecond , as K L the ſixth is Multiplex of the fourth ' 
D; alſo GH the fifth. is as much Multiplex of 

B.che ſecond, as K L the ſixch is Multiplex of the | 
fourth D; E H compounded of the firſt and of 

rhefifth, ſhall be as much Multiplex of the ſe- 

cond B, as F L compounded of the third , and 


or 


the ſixth is. Multiplex of the fourth D. Again, 
foraſmych.as EH the fiſt is as much Mulgplex 
of B the fecond, as FL the third, is of D ae 
fourth , as we even now demopltrazed.: Byc HI 
the fifth is ſo much Multiplex of the ſecond B, as L'M the fixrh is of Þ, 
the fourth E 1, —— of the firſt and fitch, (hall. be as much Mul- 
tiplex ofthe ſecond By as F M compagunded of the ;third, and of the 
fixch , is of D the fourth, and.lo of che others, if;chere be mare parts in 
EandF: Therefore, If, &&, VWhichwas ro he þ Di hue oy | 


PROP. 4. THEOR: 4 | 
If the firſt, A, bath the ſans reaſon to2ht ferond'B,, as the 
third C, to the fourth D , alſo the equmultiplces Band F,: 
of the firſt A, and of the third C , ſball bave the fame 14aſan 
| to theequmultiphces GandH, of the ſecond B, and of the fourth 
[D, arcording to any Multiphcation , if they be taken ſo as! 


| that they anſwer to one another. 


| troy —L M————— : | 
= FI —þIG H——— 
| — D— ; | 
| _4A OF 


_ © — 


| | 
| Prof ———— ——-/ | 
Demonſtration FOr if you conſtitute E the firſt Magnitude , and G the 
ſecond , -F the third; and H the fourth , and thar] andK 
any what ever equimultiplices of EandiF, thefirſtand third alſo Land 


'M , ſome equimultiplicesof G the ſecond , andH the fourth; forafmuch 
as 


— 
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as E the firſt is as much a of A rhe fecond, as Frhe third ,"is of 
.Grhe fourth , and chat I and Kbe taken equimulciplices of E-and F, the 
firſt and third, in equal reaſon, *I and K ſhall be alſo equimultiplices 
of A and C, the. ſecond-and fourth. By the ſame reaſon L'and M are 
equimultiplicesof B and D ; and foraſmuch as AistoB, as CroD, and 
thar:land K are taken —— of A and C, the firſt and third, 
bjfIche Multiplex of the firſt A,wanteth of Lehe Multiplex of the ſecond B, 
alſo K the Multiplex of che third C , ſhall want of M che Multiplex of the 
fourth D : if l be equal ro LzalſoK ſhall be equal to M : and laſtly,ifI exceed 
L, alſo K ſhall exceed M., according toany whatſoever Multiplication they 
be taken, Therefore, ſceing thar 1 and K are equimultiplices of E the 
firſt, and F the third, alſo L and M equimultipliccy of G the ſecond, and H 
the fourth, arid that it hath been demonſtrated thar if I the Multiplex of 
the firſt, be leſſe than L che Multiplex of G the ſecond,that K the Multiplex 
of Fthe third, is:lefſe than M che Multiplex of H the fourth;and if I be equal 
to L, Kis equal toM, andit Ibegreater thanL, Kis greater than M, 
and that this doth happen in every Multiplication, there < thall be the ſame 
reaſon of E the firſt,to G the ſecond, as of F rhe third , to Athe fArth , 
Theretore if the firſts hath the ſame reaſon to the ſecond, as the third to 
the fourth, &c. Which was to be demonftrared. | 


COROLLARIE. 


By this Demonſtration the proof of ixverſe reaſon explained by EUCLID F, 
i manifeſt ;, 4 which #6 if four Magnitudes ave proportignal , they ſhall be the ſame 
taken backwards , or conmrarily , to wit, if AbewoB, 6CtoD, in wverſe rea-' 
ſon.45 B ſhall beto A, ſoCtoD; for ſeeing thats AutoB, ſoCutoDy <E 
and FE equinmltiplices of A. and C,firft and third , ſhall be both greater , equal, or 


 leſſe than G and H, equimultiplices of B and D the ſecond and fourth, in * 


Multiplication whatever : Therefore contrarily, G and H ſhall be both leſſe, equ 
or greater thanE, and F, Therefore * therewill be the ſame reaſen of B to A, as of 


D to C. 
PROP. 5. THEOR. 5, R 


If a magnitude AB be as much 
A E B Alulnplexof amagmtude CD, as 
\ -f tbepartcut off AE, is of the part 
cut off C F ; alſo the remainder 
G44, ,,E.,3 EB ſball be agmuch Muliplex of 
. ' * the remainder F D,, 4s the wbote 
Cp iD 2 | 
AB, z$of the mbole CD. © 


PBemonſtratior A Sſume CG, of which E B maybe ſo much Multiplex, 

asAEisof CF, or the whole A'B of the whole C D: 
foraſmuch as AE and E B are equimultiplices of CF and GC , the 
a whole AB, ſhallbe ſo much Multiplex of the whale GF, as AE'is of 
CF; that is toſay, the whole of the whole, asone only Magnitude, of 


| 


one only Magnitude. Bur AB is propoſed — much Multiplex of CD, 


b) 6. def, 


c) 6. def. 


d) I}, def, 


ce) 6. def+ 


f)6.def. 


"2 £. 
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5*| 


b)6.c.f[. | 


C) 1,5. 


2) 2. 5+ 


| 


| 


| 


«& AEdf CF, therefore AB ſhall be 4s mach Multiplex of G F, as of 
CD; therefote dG F and CD are equal z therefore taking away the 
common'CF, there remains IF, equal 0 GC thereforvE B thallbe 
as much Multiples 6t BD, asof CG, burtEB is as much Multiplex 
of: CG, by ſuppoſition , as A Eivof: CF; that is to ſay, as rhe whole 
AB. oft the whole'G D : Therefore rhe remainder EB ſhall be as much 


Which was propofed, © LL hehe BO 
Orhetwiſe , Let AB beas much Multiplex of the whole CD, as the 
part cutoff AE, of rhepate curoff CF. I ſay, charrhe-teſtE B , 1s as 
much Multiplex of the reſt FD) as the whole A By of the'whole CD, 
| For having taken G A as much Multiplex .of FD ,as AE isof CF, 
or the whole AB of the 'whete C D :* Foraſmuch as AE and GA are 
cquimultiplices of G-F and FD, © the 
| whole G E ſhall be as much Multiplex 
of crhewholeCD, as AEof CF; Bur 
AB is in like manner, alſo as much 
Multiplex of CD, as AEof CF, by 
ſuppoſition : Therefore G E and AB 
are cquimultiplices of C D; 4 and there- 
fore equal to one another, taking away 
then _ common 8 E, _ _ remain 
GAand EBequal; and thercfore equi- 
C ant$ajD mulriplices of F D; ſeeing thatG A is ta- 
ken as much Multiplex of FD as A Eof 
CE;or the whole A B of the whole C D; therefore the remainder E B ſhall 
be as much Multiplex of the remainder FD, as the whole AB of the 
whole C D , which was propoſed :- Therefore, It a Magnitude, &c, 

Which was to be demonſtrated, 


PROP. 6. THEOR. 6. 
If two magnitudes A B and 
CD, are equimultiplices of two 
other magnitudes E and F, and 
there be cut off from them ſome 
equmultiplices AG and CH , of 
the ſame maomtuades E and F , Ot 
ther the remamaers GB and H D, 


B 
2 


* 


| /ball be equal to the ſame E.and F , or equimultiplices of the 
| 


ſame E and F. 


Demonſtration Or in the firſt 

| ſhall be equal to F: Ler C1bepur equalto F, foraſmuch as 
AG the fi ſis as much Multiplex of E the ſecond,as C H the third, is of F 
the fourth, & that GBrhe fifch,is equal ro E,andI C the (ixth,equal to F the 
fourth, » A B compounded of the firſkand of the fifth,thall be as much Mul- 


—_ 


Multiplex of the renuiider Þ D , as'the whole AB, of the whole CD. |. 


place, LetG BbeequaltoE :1 ay thatHD 


tiplex of 


{ 


UMI 


” 
DD ———_— 


(Lib: 8. 0F EUCLIDE: 


of E the ſecond, as I H compounded of the third and ſixth, is of F the 
fourth. Bur C D is as much Multiplex of Fby Suppofition, as A Bisof E: 
therefore HIand C D are cquimultiplices of F, Therefore » equal to one 
another, thereforc raking away the common part C H; there will remain 
CI andH Dequal: Now ſceing tharC 1 is put equal to F, H D ſhall be 
likewiſe equal toF , which was propoſed. In like manner we ſhall de- 
monſtrare, thar if G B be Mulciplex of E , that HD ſhall be as much 
Multi ou of F , inputting I C as much Multiplex of F, as G B isof E,&c, 

* Otherwiſe, foraſmuch as A Band C D are equimultiplices of E and 
F, there will be in A Bas many Magnitudes equalto E,as thereare in C D 
equal to F. Again, foraſmuch as A G and CH are equimulciplices of the 
ſameE and F , <there will be in likemanner in AG as many magnitudes 
equal to E, as there arein C H equalto F. 

If therefore from the equimulciplices A B and C D, youtake away the 
equimultiplices A G and CH, there will remaine the equimulciplices G B 
and H D equimultiplices. Therefore G B ſhall contein as many times E, as 
H D ſballcontein F, it once only,G Band H D ſhall be equal ro E F,it more 
than once, they ſhall be equimultiplices. Which was propoſed, 


PROP. 7. THEOR. 9. 

Equal magnitudes A and B, bave 
the ſame reaſon to one and the ſame 
magmtude C , and one and the ſame 
magnitude C bath the ſame reaſon to 


the equal magnitudes A and B. 


DemonſtrationF;Or aſſume DandE the equimultiplices of the equal Mag- 

nirudes Aand B, © the ſame D and E ſhall be equal ro one 
another. Again, Let F be any Multiplex of C, foraſmuch then as 
D and Eare equal, and equimulciplices of A and B, the firſt and third, 
both the one and the other ſhall beleſſechan F, or equal, orgreater, after 
what Multiplication ſoever they be taken, 

Therefore ſecing that D and E equimultiplices of the firſt A, and of 
the third B,. are both greater than F ,”"the Multiplex of the ſecond and 
of the fousth , (for C 15 put as for two Magnitudes) or equal, or leſſe, 
b there will bethe ſame reaſon of A the firſt, ro C theſecond, as of Brhe 

third, to D che fourth. : 
| Intheſame manner , we ſhall demonſtrate that F is lefſe than each of 
\ | the Magnitudes D andE, er —_— greater : Therefore ({ceing that F the 

Multiplex of the firſt, and of the third C,, is lefle than cicher DorE, 
equimultiplices of rhe ſecond, and the fourth A and B , or equa], or great- 
er, there will be likewiſe the ſame reaſon of the firſt C , to the fecond A, 
as of the third C, tothe fourth B, Which was propoſed, | 


SCHOLIUM. 


This ſecond part may be more briefly demonſtrated by Imuerſe Reaſon, it having 
been already demonfirated that there us the ſame reaſon of A toC, as of BioCy 


A-—— —— 


c) 1, 2.def. 


a) 6. c.{. 


b) 6.def. 5: 


c) Cor-4- 5 


alternately, © there ſhall be the ſame reaſon of Cto A, i of C to B. Therefore the | 


equal Meznitudes, &c. Which was tobe demonſtrated. 
o = | V 2 | PROP, 


M— 
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A) 2+ 5- 


| b) $. det, 


PROP, 8. THEOR. 8. 

H 7 Of unequal magnitudes A,B and 
| TC ,+tbe greater A B, bath greater 
B | reaſon to one and the ſame magnitude 
+467 D, than tbe leſſer C, and one and 
1] [ + the ſame magnitude D, hath preater 


T-& reaſon to tbe leſſer C-, than to the | 
AD DF | \* | 
greater AB. 


DemorftrationFOr from thegreateſt AB cut off AEequaltoC; andlet AB 
be propoſed the firſt Magnitude, C the third, and Drhe 
ſecond and fourth , then take H G and GF, equimultiplices of AE 
and EB, in ſuch fortas GH the Multiplex of AE be greater than D, 
and F G the Mutiplex of E Bybe not lefle than the ſame D, bur alſo greater. | 
Now foraſmuch as HG and GF are cquimultiplices of AEandEB; 
a the whole H F ſhall be as much Multiplex of the whole AB, as G HK is of | 
AE; tharisto ſayot C, equalto AE. Inlike manner , Letl Kbe taken 
Multjplex of D the ſecond and fourth, in ſuch fort as thar it be greater | 
than HG, bur lefle than the whole HF, which will be eaſily done , fer 
ſeeing that D islefle than FG, and allo lefſe than G H, you have only 
to hb D ſo many times as its produftI K exceeds HG ;, by this meanes 
I K ſhall be leſſe chan the whole HF, and grearer than GH, for having 
cutoff K Lequal ro D, itſhall be leflethan FG, (FG being taken great- 
er than D),) and the remainder LI lefle than GH , or equal , (the ſame 
G H being pur greater than D,) and D added only ſo many times as its 
- produ@ I K exceeds GH. Therefore I K ſhall be greaterthan GH, and 
lefſe than the whole H F. Theretore ſeeing that FH and HG are equi- 
multiplicesof AB the firſt, and C the third, andI K Mulciplex of D, | 
put tor the ſecond and the fourth ; but F H the Multiplex of the firſt, isnot 
greater thanI K the Multiplex of the fourth, bur leſſe by ſuppoſition, (b for 


| I K the Multiplex of D, is taken greater than H G,) there ſhall be greater 


reaſon of ABthefirſt , ro D the ſecond, then of C the third, to D the } 
fourth. 

Secondly, foraſmuch as I K the Multiplex of D the firſt;(Let D be taken 
for firſt, and third, and C the ſecond, and A B fourth,) is greater than H G 
Multiplex of C the ſecond: But IK the Multiplex of D the thirdzis not great- | 
er than F H Multiplex of AB the fourth, bur leſie; F H being greater than | 
IK, ashath been ſhewn, there will be greater reaſon of D the firſt, to C 
the ſecond, thanot Dthe third, to AB the fourth , which was propo- 
ſed : Therefore , The Magnitudes, &c, Which was to be demonſtrated, 


PROP. 9. THEOR. g. 
Mingmtudes A and B , which bave the ſame reaſon to one 


| and the ſame magnitude C , are equal to owe anatber « and thoſe 


mag- 


— 


Lid. 5. 0F EUCLIDE. 


the ſame reaſon , are equal to one another. 


Demonſtration "& rimangrmog they ſhould be unequal, and the one greater 
than the other, Ler A then be the greater ,-and B the 
lefler , (if poſſible : ) Therefore 2 there will be greater reaſon of A the 


_—— — 


} 


| Demoyſtration FOr let there be taken any e 


greater,to:C, then of Brhe lefler, to the fame C;, which is contraty to 
Suppoſition : Therefore A and B are notunequal, bur equal. - : 
Secondly , Let C have the fame reaſon to Azas to B, I ſay again, that A 
and Bare equal to one another: for it the one 
A were greater, to wit A,and Brhe leſſer, C 
B b would have greater-reaſon to B rhe leſſer , 
C 


then to A rhe greater, which is contrary to 

Suppoſition : Therefore A ſhall nor be 
greater than B, bur equal thereto, Therefore Magnitudes, &c. Which 
was to be demonſtrated. , 


PROP. 10. THEOR, 10. | 

Of magmtudes A, andB , which 
bave-reaſon toone and the ſame maon- 
tude C , that which bath the preateſt 
reaſon A, 1s the greater ; but that B to which one and the ſame 
magnitude C , bath the greateſt reaſon , is the leaſt. 


Demonſtration FIrſt > Let A have greater reaſon toC, then B to the ſame 
C : Ifay that Ais greater than B, for it A wereequalto 
B, the ſame = A and B would have the ſame reaſontoC, and if A were 
lefſe than B, Þ the greateſt B would have greater reaſon to C, than the 
leaſt A, which is contrary to ſuppoſition ; therefore A is not equal to B, 
nor lefle , bur greater. | | 
Secondly, Let C have greater reaſon toBrhen to A, I ſay that Bis leſſe 
than A; < for then C wovld have the-ſame reaſon to A as to By which-1$ 
contrary to ſuppoſition : B alſo ſhall not be greater then A; foraſmuch as 
C ſhould have greaterreaſon to rhe leaſt A, rhen to B the greater, whichis 
contrary roſuppoſition : ThereforeB is lefle than A , which was propoſed: 
Therefore the Magnitudes , &c. Which was to be demonſtrated. 


THEOR. 11, 


A_—_——_— 
B 
C 


PROP. 11. 


Reaſons which are the ſame to one and tbe ſame reaſon, are 


alſo the ſame to ore another. 


Er the reaſon of A to B, be as that of E to F, 


andEbeto F,as C to D : 1 
fay thatas AistoB, ſoCis toD. | | 


uimultiplices whatſoever , 
of all the antecedents A,E,andC, which may be G,1, and 
H : In like manner, Let there be alſo taken any whatſoever equimulciplices 


magmtudes AB , 10 which one and the ſame magnitude C, hath 


b) $. 5, 


a) 7+ 5* 
b) 8. 5. 


C) 7+ 5 


| ——— 


{ 


— 


— 


SE 


—_— I 


_—__—{ 


c) 6. def 5. 


K,M, and L, of the conſequents B, F, and D , foraſmuchas A the firſt is 
roB the ſecodd;as E rhe thind, to F che fourch, * if G the Multiplex of A rhe 


firſt,wanteth of K the Multiplex of B the ſecond, I the Multiplex of E the | 


third,ſhall alſo want of M the Multiplex of F the re" - G be _ ro 
ſhallbe cqual to M, and if G be greater than K , I ihall be greater than 
- 2:3 oy of M. Þ But (as ſhall be de- 


monſtrared in the ſame 


GH I—e—_Hr-— manner;) if I, be leſſe than 

"407 "ROE" TEN We" tj; M, or equal, or greater : 

__ - C » Likewiſe H ſhall be leſſe 

B—A FA Dt than Ls - equal, or great- 
er ; foraſmuch as by Su 

KK: ww L--9 policion there 1s hy lms 

reaſ{onot E the firſt, to F 

the ſecond,as of C the third, to D the fourth. Wherefore if G the Multi- 

plex of A the firſt,be leſſe than K che Multiplex of B the ſecond;H the Mul- 

tiplex of C thethird, ſhall be lefſe than L the Multiplex of D the fourth , 

and if G beequal, or greater than K, alſo H'fhall be equal or greater 

than L, and ſhall be demonſtrated that it will happen ſo inany whatever 


other equimultiplices : Therefore © there ſhall be the ſame reaſon of A | 


the firſt, to B the ſecond, as of Crhe third, te D the fourth, Therefore, 
Reaſons which are the ſame, &c. Which was to be demonſtrated, 


PROP. 12 THEOR: 22, 
If as many magnt- 
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G—— #H [| — -— 

OR?” 5 © 2" il tudes as you pleaſe A, 

A Net "= B, C, DE, and F, are 

a Ml proportional, as one of 
the antecedents Aſball 


be to one of the conſequents B ; ſo all the antecedents A, C, and 
E, /ball be to all the conſequents B, D, and F. 


Demonſtration FE? aſſume G,"H, andI, equimulriplices of the antece- 

dents A, C, and B, and K, L, and M, equimultiplices of 
the conſequents B,D, and F, 2 the whole G, H, and 1, together, ſhall be as 
much Multiplex of the whole A, C, and E, together, as one of them 


alone;is of one alone,towir,as G is of A,and the whole K, Land M rogether, | 


ſhall beas much Multiplex of the whole B;D,and F, rogerher, as one alone, 
is of one alone, to wit, as K is of B: burforaſmuch as by ſuppoſition there is 
the ſame reaſon of A the firſt, toB the ſecond , as of C the third, to D the 
fourth , and as another E the third , ro F the fourth , ir will happen that 
if G the Multiplex of A the firſt , doth want of K the Multiplex of B the ſe- 
cond.In like manner,H the Mulziplex of C the third,willwantof L the Mul- 
tiplex of D the fourth, and I of M, and if G be equal ro K,or greater. Like- 
wiſe,H ſhall be equal to L,andI ro M,or greater;and therefore if G be lefle 
or equal, or greater than K, the whole G, H, and ], together, ſhall be leſſe 
than the whole K,L,and M, together , or cqual, orgreater, Wherefore 


as 


— 


| 


LIMI 


(Lib. 5. "OF EUCLIDE. 


- NNE AE — 


tho | 


| 


hy _- 


| fifth E, f0 the fexth F, alſo the fit {t A, ſball have greater rea- 


as Athe firſt, is to B the ſecond; ſo A,C, and E, the third hall be to 
By D, andF, the fourth : Therefore if there be, &c, Vhich was tobe 
demenſtrated, 


PROP. 19. THEOR. 13. 


Gremnmntnm—_G 7 nm If the faſt A, 
bets. Ont.” mw, OS 


EEE mo” ſon to the ſecond B, 
as the third C,, bath 


KR—_—— LF —A_M—_—_— 
| to the fourth D ; 


But the third ©, bath great reaſon to the fourth D , than the 


ſon to the ſecond B , thanthe fifth E, to the ſixth F. 


Demonſtration F{Or aſſume G, H, and , equimultiplices of the antece- 
| dents A, C, andE, and K, L, and M, equimultiplices of 
the conſequents B, D, and F: foraſmuch as there is the ſame reaſon of A 
the firſt, to B rhe ſecond, as of C the third, to D the fourth, 2 ir will hap- 
pen, thatif G , the Multiplex of A thefirſt , exceed K, the Multiplex 
of B the ſecond, that H x Multiplex of C the third , will exceed L 
the Multiplex of D the fourth , &c. Bur when H exceeds L , Þ ir is 
not gr that I exceed M , bur ſhall be ſometimes equal, or lefſey 
foraſmuch as there is greater reaſon of C the firſt, to D the ſecond , 
then of Ethe third, to F the fourth; therefore if G exceed K, of neceſ- 
fity I ſhall exceed M : and < therefore there is greater reaſon of A the firſt, 
to B the ſecond, then of E the fifth , ro P the fixth : Therefore, &:c. Which 
was to be demonſtrated. 


PROP. 14, THEOR. 14. 
If thefirſba, bath the ſamerea- 
fon tothe ſecond B,, as the third C, to 


A———|— 


6. def. 53+ 


TD 

C '——. th furhD, and that the firſt A, 
paESCoo ence coves be oreater than the third C,, the ſ- 

p 1—— cond B, ſballbr alfo greater than the 

c. ___. faurtbD, andif thefirſt A, be equal 

Din to the third C, alſo the ſecond B, ſhall 

ALI be equal tothe forth D , and if 

- leſſe, elſe. 

= II: Demonſtration JN he firſt place, Let A the 

firſt, be greater than & = | 


T ———— 
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— ith. ad td 
. 
- 


[3) 8. 5» 


b) 13+ $* 


third, there 2 will be greater reaſon of Athe greater, toB, thenof C the 
leſſer, ro the ſame B: Therefore foraſmuch as C the firſt, is to D the ſe- 
cond, as A the third, to B the fourch : Burthe reaſon of A the third, to B 
the fourth , is greater than the reaſon of C the fifth, toB the ſixth , as 
we have ſhewn; Þ there will be therefore greater reaſon of C the firſt, to 
Brhe ſecond, then of C the fifth, ro B the ſixth therefore D ſhall be 
lefle than B, therefore B ſhall be greater than D, which was propoled. 
Secondly , Let A be equal-roC, there 
c will be the ſame reaſon of A to B, as 
of C to B; foraſmuch then as the rea- 
ſons of C tro D,, and of.C ro B, are the 
ſame as the reaſon of A to B, 4 the reaſons 
of C to D, and of C to B, ſhall be the 
ſame to gre another : Therefote Band D, 
ſhall be ual, which was propoſed. 
Laſtly, Let Abe lefle than C, © there 
will be greater reaſon of the greateſt C, 
toB, then of che leaſt A, to the ſame B, 
Foraſmuch then as C the firſt, is to D the 
ſecond, as Athe- third, to B the fourth. 
But the reaſon of A the third, to B the 
fourth , is leſſe than thar of C the fifth, 
to B the ſixth, there f will be likewiſe lefle 


| fore B ſhall be lefle than D, which was 
propofed : 8 Therefore , If, &c., Which was to be demonſtrated. 


PROP. 15, THEOR. 15. 


Let therefore A B be divided according to the 
parts AG, GH, andHB, each equal toC, and D E according to the 
parts Dl, IK, andKE, each equalto F. And foraſmuch as A G and C, 
arcequal, andDIandF, alſoequal, AG *ſhallbetoD1, as C hall 
be ro F , by the ſamereaſon, G H ſhallbetoIK, and HBroKE, asC to 
F; and therefore AG, GH, and HB, ſhall have the ſame reaſon to D 1, 
I K, and KE: Wherefore as AG ſhall be to DI, that is to ſay,-as C to 
F, ſob AB ſhallbe toDE, towit, all the antecedents together, AG; 
GH, and H B, to all the conſequents together D I,I K, and K E, which was 
propoſed, Therefore, The parts, &c. Which was to be demonſtrated. 


| 


Lib. 5. 


reaſon of C the firſt, to D the ſecond, 
than of C the fifth, to B the ſixth : There- 


— The parts C and F are to one another; as 
T aretbar equmultiplices ABandDE, to one 
H k. anther, if they be taken ſo as they mutually 
anſwer to one another. 

Sy T Demonſtration FOr ſeeing that A Bis as much Multi- 
plex of C, asDE isof F, the Mag- 
x nitude C ſhall be as oftentimes contcined in AB, as 

A O D Þ Fisconteinedtimesin DE, 


= PROP, 


——————_— 


| 


2 


| 


| 


| by the famereaſon, G ſhall beroH, as CroD. | 


— 


OF EUCLIDE. 


PROP. 16. THE OR. 16. 


| If four magnitudes A, 


-—> 2 —  — —_— 


| I fayrhar alternacely, or by permutation, A ſhall bero C , as Bro D. - 
' Afﬀume E audF cquimu _ ot A and B, tie firit and tecond 1 Al. 
ſo G and Hequimulciplices of C the rhir 1, and Drive forirt'y,, & ſhall be 
toF, as AistoB, *Sceing tharEand F are equimulcipliceg off A ; an 


Now ſeeing that the reaſons of E cvF, and C to D, arotheſa me 43rhe 
CtoD, © they ſhallbealfoche ſame ro one another : That is to ſay, as E 


be greater than H the fovrth, an4 if E be equal or lefle r!anG , alſo F 
(hall be equal or lefſe chan H, in wharſvever Mulciplication they be ta- 
kenE Fand G H. Therefore © A the firſt, thall be ro C the ſecond, as B 
the third, to D che fourth ; ſceing that E ani F, equimultiplices of che 
firſt and third Aand B, areboth greacer than G and H, <quimuoltiplices 
of the ſecond and the tourth Cand D, or both equal » or both lefle, &c. 


nn eee ie 


| 


W hich was propoſed. Therefore, It tour Ma,nicudes, &c. Whica was 
to be demonſtrated. ' 


PROP. 179. FHEOR. 17. _ 
If Compounded Mapntudts FS OE . * 


| 
W 
Fol) 


J 


a/ſu proportional, being-dvided. 
uy 


** Demo. ſlration Or, Aſſume the equimnIltiplices of 
AC,C B,D F,and F E,ot the ſame or- 

der, tow't, GH, HlzKLyand LM, and * G1] 
ſhall be as much Mulciplex of AB, as G-His of AC; 

| that 15to ſay, as KL u Multiplex of DF, b KM 
is likewiſe Multiplex -of D E :- Therefore GI and 
K M are cquimuiciplices: of AB and DE Again, 
aſſume IN and MO, equimulriplices of CB and F E. Foraſmuch as 
HI the firit , is as much Multiplex of C Brhe ſecond , as L M the thirds 


| of FE che fourch , alfoI N,the fifch, as muck mu'-iplex of CB che le- 


cond, as MO the ſixth, is of FE the fourth, HN com ded of the 
firſt and the fifth , ſhall be as much multiplex of the fecontC By as LO 
compounded of the chird and fixth, 15 of F E the fourrh, Theretore fecing 
thar AB the firſt, is toCB the ſecond, as DE thethiid , to FE rhe 


X fourth, 


Er-—+— 6&—-+-+— 8, C, ad D, be. proper- 

: 6h ales ; tronal , they ſball be alſo 
= 

p aaa proportional, a! ternately, 


Demonſtration pF Or, Let Abe to 
z as C 15 to D Z 


the firſt, ſhall be ro F the ſecmd, ſo G the third, to H the fourth :' 
Therefore if Erhe'firſt begrearer tha» G , thethird, F the ſ-con4,ſha!l q) 14-5. 


_ 


EC) 6. def. 5. : 


© DE, an4FE, are proportional, they ſball be | 


— 


a) IF» Fo 


reaſon of ArtoB, Þ they ſtha'l be the ſame ro one another. Again, tora(- | b)ir.s5, 
much as the reaſons of E toF, and Gto H, are te tame 25 the reaſon of | 


.Cc)rr.5. 


| 


eres 


Do oe—_— 


—  —— —— 


| 


162. 
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— OOO A 


c) 6.dcf. L 


d) 6. def. 5. 


IJ» Fo 


— 


fourth, and that the equimulriplices of the firſt and of the third, AB 
and DE, havebeenaſſumed; rowit, GI and KM. In like manner , of 
the ſecond,and the fourth, C B and F E,thecquimultiplices H N and LO, 
c it will happen that if G the Multi lex of the firſt A B, wanteth of HN 
the Multiplex of che ſecond C B, alſo K M the Mulriplex of the third D E, 
ſhall want of L O the Multiplex of the fourth F E,and 
" if it be equal,cqual; and ifgreater, greater. And it as 
well GI wantethof HN, as KM of LO, having 
taken away the common magnitudes HI and LM, 
in the like manner, G H willwantot IN, and K L 
of MO; and if GI be cqual to HN, and KM to 
LO, having taken away the common magnirudes 
HlandLM, GH ſhall be equalrol N, andK Lto 
 ” MO. Andiflaſtly, GI exceed HN), and KM, 
LO, taking away the common parts Hiand LM, 
| GH ſhall likewiſe exceed | N,and K L, MO, Tiere- 
| G AD K fore ſecing that GH and K L have been aflumed 
| ' equimultiplices of AC the firſt, and of DF the 
third. In like manner, I N and MO, equimultiplices of C B the ſecond , 
and FE the fourth , andit is ſhewn in any multiplication wiarſoever  thar 
the equimultiplices of the firit and third , do want rozether of t: e equi- 
mulriplices of the ſecond and of the fourch , or rogerher are equal , or do 
exceed them. 4As A Crhefirſt, to C B rhe ſecond, fo D F the thir 1,thall 
beto F E the fourth, Which was propoſed, Therefore, If the magni- 
rudes compounded, &c. VV hich was to be demonſtrated. 


PROP. 18. THEOR. 18. 

If Mapmtudes divided A B, 
BC, DE, ad EF, arc proportt- | 
onal, bemg compounded they ſball be 


B 
Al —— 
F alſo pr opor trnal. 
Eeitbe, as AB is to | 


D —— 
H 
"PERM "£27508: -»3> pr wchrthen EF:I} 
ay, that being compounded, they. e proportional , that is to ſay, as 
ACisoBC ODE iStoE F. : ey : Nv 

'Forif AC be not toBC, as DF is to EF andDE, ſhall have the 
fame reaſon ro ſome other magnitude , leſſe than E F, or orcater than 
| OE , ww br 

irſt, Let DFhave the ſamereaſontoGF, lefſe than E F.. as 

BC, (if it may be done. ) : Saras 6-3 
| Foraſmuch as ACistoBC, x DF oGF, by dividing ,, as AB is to 
BC, ſo DG ſhallbetoGF: Buras ABroBC, ODE toEF, by ſup- | 
poſition. Therefore as D G the firſt, roG F the ſecond , ſo DE the third, 
toE F the fourth ; and ſecing that D Gthe firſt, isgreater than D E the | 
third; likewiſe G F the ſecond, ſhall be greater than E F the fourth , the 
part than th& hole, which is impoſſible. | 
Secondly, Let DF haverthe ſamereaſon to H F, greater than E F, (if | 
it may be) as AChathtoBC. Foraſmuch as AC is to BC, as DF to | 
HF, by dividing, as AB fhallbeto BC, ſoDHto HF, But as A Bro | 
BC, 


Demen tration 


——_—. _ PEI 


—_—____ 
— 
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Li 
& 
7 


| H F the ſecond, ſoD Erthethird, toE F the fourch. And ſecing D H the 
firſt, is leflerhan DE the third, Likewiſe H F the ſecond , ſhall be lefle 
than E F the fourth, the whole than its part, which is abſurd : Therefore 
D F ſhall not have the ſame reaſon toG E the leſlcr, asro E F, ortoH F 
the greater, as ACto BC: Therefore DF ſhall bero EF, as AC to 
BC; Which was propoſed. Therefore, [f che Magnitudes, &c. Which 
was to be demonſtrared. 


PROP. 19, THEOR. 19. 
. Teas the bole AB, 1«to the 
| whole CD, ſo the part cut off AE, 
Abt 33 th partcutoff CF, thenthe re- 
ſo oO  MANGTEB, [ball be to the remain- 
F der FD, as the whole AB, to the 


whole CD. 


Demonſtration FOr ſeeing that AB isroC D, asAE toCF, al:ernately, 

A BſhallbetoAE, as CD to CF: Thcrefore divided- 

ly, EB ſhall be o AE, sCDroCF, therctore avain alternzcely, 

E B ſhallberoF D, as AEroCF; thatistofay, as thie wonole AB, rg 

the whole C D ; ſeeing that A BispurtoCD, aSAEto CF: Thercture, 

If as as the whole, &c, Which was tobe demanſtrated, 
COROLLANTLEFIELE 

Hente ſhall be demonfirated the mazner of 404 4 tn $r0ovtzons , which ts taken 
from the corverſion of reaſo:: , accoreing to the ſixteenth Diſcir10n, 

For » Letit beas ABtoCB, (DEF E, I ſay, br cv werfor of reaſon , as 

AB#t AC, DEtoDPF: For ſeri; that 8 3.B is ro 

C CB, oe DE 5t0F E, indiidius, AC ſhralberoC P, 

| —D & DF :»9F E. Therefore, altirnaety, SCBIOEC, {© 

F FE 0D F, a therefore 12 com} ru-:c1.47.9 AB ſhall te 50 | 


D——|—E AC, ſo DE to DF. Which #.# pro; oſed, 
PROP. 20. THEOR. 20, 


| A 


ts: | If there te 
27 [ h T [ is [ three magmtuaes 
T + T + T A,B,and C,ond 
Th. 44+ 14 others equal to 

I 


[1-1 
| 1 | 
| L [1 [| & l 1] [11 L Ds Es and F, 
ABCDEPF ABCDEF ABODEP ji ping 14: 


| kentqo andtiy , and inthe ſame reaſon, as AtoB, ſo DE, 


—_ —- 
=—_ 


—_ 


— HET 


OT TO 


—— T + 


b. 
C, fois DE to E F, by ſuppoſition : Therefore as DH the firſt, to | 


{IL them mm number | 


I5. >L 


I7. 5% 


19, * 


X 2 and 


Xs has. þ 


% 


—— — — 


| wh - nile oho ako oj. A io do ob A b 
 ABCDEF ABCDEF ABCDEPF 


andBto C, EF, and that in equal reaſon , the firft A, 
be preater than the third C , alſo the fourth D ſhall be greater 
than the fixth F , if equal, equal , and if teſſe , teſſe. 


Demonſtration F7Or ſeeing that Ais greater than C\ there will be greater 

reaſon of AtoB, thanof C to B, Burt as A istro B, foD 
iStoE, there will be therefore greater reaſon oft DtoE, then of C to B, 
Butas CistoB, ſoFroE, (for ſecing that as BroC, ſoEtroF, alter- 
nately, as C fhaliberoB, ſo F thall be coE;) there will be therefore in 
like manner , greater reaſon of D to E, than of F to E. Therefore D ſhall 
be greater than F. VVhich was propoſed. 

Secondly, LerAbe cqual to C : | ſay that D ſhall be equal to F. For 
ſeeing that A is equaltoC, as A ſhallberoB, ſoCroBy buras AistoB, 
ſoDistoE : Therefore D ſhall be toE, as C ro B; butas CistoB, foF 
isto E, (by inverſereaſon, as before) therefore D ſhall be likewiſe to E, 
as Fro E,; therefore D and F ſhall be equal; which was propoſed. 

Thirdly , Let A be lefſe than, C : 1 ſay thacD is lefle than F : For ſeeing 
thar A is leſſe than C,there will be lefle reaſon of A to B,than of C toB : bur 
as AistoB, fo DistoE; there will be therefore leſle reaſon of D to E, 
than of C to B but by inverſe reaſon as before, as Cisro B, ſoFisroE : 
Therefore there is lefſe reaſon of D tro E, then of FroE , therefore D 
ſhall be leſſe than F, Which was propoſed. Therefore, If there be three 
magnitudes, &c, VVhich was to be demonſtrated. 


PROP. 21, THEOR. 21. 


— — 


T_T og If there be 
_ ET 11 13 [| 1 threemagmtudes 


| \ | A,B,and C,and 
= = oth - C 


I-44 #r5444 1H [ others equal to 
1 [] EEZ! z 


them 1n number, 


I 
| 
which being ta- 
ken tio and two , and mn the ſame reaſon , ang that their pro- 
portion be perturbate,or without order , (that is, a3 At08 , foE 
toF, and as BtoC, /oD tE:) But that 1n equal reaſon , 
tbe firſt A be greater than the third C , the fourth D, ſball 


|bo alſo greater than the ſoxth F, if equal, equal, if leſſer, ſſer 


| 

Demonſtration F;Or ſeeing that Ais greater than C , there will be greater 
*S reaſon of Ato By thanof CroB, butas AistoB, ſoE 
iswoF;; therewill be therefore in like manner 4 greater reaſon of B toF, 


as 
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D,E,-andF,| 


than of C to B, But ſeeingthatasBis to C,fo Dis to E, by inverſe reaſon, | 


 — — 
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as C is to B, foEistoD. Wherefore there will 'be alfo greater rea- 
ſon of E to F, than of Eto D, and therefore D ſhall be greater than F. 
Which was propoſed. | 

Secondly , Let A be equal co C; I ſay that D ſhall be equal toF. For 
ſeeing thar A isequaltoC, as AthallbetoB, fo C ſhall be ro By but as 
AistoB, ſoE is roF; Therefore as CistroB, foE ſhall beto F, butby 
inverſe reaſon, as C istoB, ſoEisroD, as before; therefore as E ſhall 
betoF ,ſoEſhallbetoD; and therefore D ſhall be equal to F. Which 
was propoſed. | 

Laitly , Ler AbeleflechanC : I fay that D ſhall be lefſe than F: for 
ſceing that Ais leſſe than C,, there will belefſe reaſon of Aro B, thanot 
CroB: Buras Aisto B, ſo ®isroF; therefore there will be lefler reaſon 
of EtoF, thanof CroB : But foraſmuch as before , by inverſe reaſon, 
asCis toB, ſoEistoD, there will be leſſer reaſon of EroF, then ot E 
roD. Wherefore D ſhall be leſſe than F. Which was propoſed. Therefore, 
It chere be, &c, Which was to be demonſtrated, 


PROP. 22. THEOR. 22. 
ka If therg be as many maz- 
miudes as you pleaſe, A, 
"-—B, MAC , ant IrOers equal 
to them in number D, E,and 


HC Lk F , whib bang taken tho 
' FB IR 1] mo, and in the ſame 
fb A (mfp | 
reaſon , (that is as AtoB, 


ſoDwE, and BC, as D9F,) thiſe magnitudes equal 
reaſon , ſoallbe proportional, that 18 as Ato C, (0D 1810 F. 


Demonſtration; Or , aſſume G and H equimultiplices of AandD, andlI and 

K, equimuiriplices of B and Ey and LandMotC and FE: 
And ſeeing that Artic brit, 1415 B the ſecand as D the third, is toE the 
fourth, In like manner, G rhe Mu!:iplex of A the firſt; ſhall Bero I che Mul- 
tiplex of B the ſecond, as H rice Multiplex of Dxhe third, to K the Mulcr- 
plex of Eche fourth; by the ſame reafon, ſecing that B he firft,is to C the 
ſecond, as E the third, to F che fourth; I the Multiplex of Brhe firſt, ſhall 
be to L the Multiplex of C the ſecond 3 as K the Multiplex of'E the third; 
ſhall be ro M che Multiples of F the fourth « Foraſnwuch then as cherceare 
three magnirudes Gy 1, and Ly and 6rher three Hy K; ahi M,. which are 
takentwoand two, and in the ſamortaſon. It wil! happen that if Gelie 
firſt, exceed L the third, thar H rhe fourth, willexceed Mrhefixthy and if 
equal,equal.,and if leſſe;lefſe. Wherefore ſeeingchat'G and Hate equinuls 
tiplices of the fitſt A,and ot the third Dyeichicr wine together,of Land Me: 
quirtultiplices of C the fecond,and of F the fourth,ot roiernergrecqualor 
rovether doexceed, according to wharſoever mite plications 'vhofe equi- 
multiplices be raken;' Arhe firſt, ſhall be-to © the ſecond 3 as Ditlitertird; 


| is ro F the fourth , which was propoſed. 


_— — ” pP__ —— _ — — — 2 —” — mp 
— —— 


4 


| 


Y, ES 


IO, Ti 


20. L 


6. def. 5, 
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| 


I5- 5» 
It. Fe 


—__— 


| 


, 
1 


| 


| plices of Aand B. Butas AistoB, ſoEistoF: Therefore as Gisto H, 


—— 


Again , Let thembe more than three magnitudes , in ſuch ſort as C be 
alſotoN, asF toO, I fay moreover, tharas A ſhall be to N, {o D ſhall 
be to O ; for ſceing it hath becn already ſhewn in three magnirudes that A 
istoC, asD troF. BucCis puttoN, as FtoO, there will be three mag- 
nitudestro A, C, and N, and other three D, F,and O, which are taken 
twoand two, inthe ſame reaſon: Therefore in equal reaſon demonſtra- 
red in three magnicudes : Again, as A hall betoN , 50 D toO, In like 
manner , ir may be ſhewn the ſame in five magnirudes by four , as ir hath 
been demonſtrated in four magnitudes by three , and {oof divers : There- 
tore, If there be as many Magnitudes,8&c. Which was to be demonſtrated, 


PROP. 23, THEOR. 23. 
FO If there be three 


FF MEH magnitudes A, B, 
HE L 


FH HD IH and C, aid others 
IN equal ty them m 


FAC Kr mumicrs D, E, and 
F , taken two and 
to, anad-1n the ſame 
reaſon , and that their proportton be perturbed (that is to ſay, as 
AB, ſo EtvF, andBt9C, 4 DUE, ) im equal reaſon, 
they ſball be alſo in the ſame reaſon (that 8, 8A tC, ſo 
D 7 F.) | 


Demonſtration A Slume G, H, and I, equimultiptices of A, B, and D. 
| A Likewiſe K, L, and M, equimultiplices of C, E, and F, 
as AſhallbetoB, fo G ſhallbe ro H; ſeeing that G and H are equimulri- 


foEistoF: BurasEisto F, ſoListoM; ſeeingthat Land M are equi- 
multiplices of E and F, Therefore G ſhall be likewiſe to H, as L to M. 
Azain , foraſmuch as Bthe firſt , isro C the ſecond, asD the third, roE 
the fourth ; likewiſe H the Multiplex of the firſt B, ſhallbe ro K the Mul- 
tiplex of the ſecond C, as I the Multiplex of D the third, is to L the 
Multiplex of E tize fourth, Now foraſmuch as there arc three magni- 
tudes G,H,andK , and other threel, L, and M, which taken two and 
ewointhe ſame 1caſon, their proportion being perturbated : Seeing that 
itis ſhewn , that GistoH, as ListoM, andasHistoK, fol is go Ly if 
G the firſt, exceed K the third, I the fourth ſhall likewiſe exceed M 
the ſixth , and if equal, _ , and ifleſle, lefſe , therefore ſecing that G 
andI cquimulriplices of the firſt A, and of the third D , are both greas« | 
ter, or cqual , orleſle, then Kand M men of the fecond C, 
and of the fourth F, as A thefirft , ſhall be to C the ſecond, fo D the | 
third, ſhall be to F che fourth, Which was propoſed. Therefore, If there 

bethree Magnitudes, &c. Vhich was to be demonſtrated. 


— 


PROP 


—_ — — 


_ 


OF EUCLIDE. 


PROP. 24 THEOR. 24. | 


B G {tbe fuſt AB , hath the ſame | 


$$ reaſon to the ſecond C , as the third | 
ke Een | DE, bath to the fourth F, and that 
DH the fifth BG, bath alſo the ſome 
F reaſon to the ſecond C , as the ſixth 


E H, bath to the fourth F , alſo AG the compound of the firſt 
AB, and the fifth B G, ſball bave the ſame reaſon to the ſecond 
C, as the compound DH, of the third D E, and of the ſixth 


EH, bath to the fourth F. 


Demo»ſtration F;Or ſeeing that BG isroC, as EH toF, alternarely, as\| 
| C ſhallbe toBG, lo F ſhall be ro E H; therefore toral- 
much as AB istoC,as DEistoF, andthatrCisroBG, as Fisto EH, 
inequal reaſon, AB ſhall be ro BG, as DE is to EH. Therefore by 
compounding , the whole A G ſhall beto !:G, as thewhole DH toEH, 
and BG to C, as EH istoF; inequal reaſon, AG ihall be toC, as 
DH is to F. Which was propoſed. Therefore , If the firſt, &c, VVhich 
was to be dendonſtrated. 


PROP. 25. THEOR. 25. 


If four magmtudes are propur- 
tunal, ABtoCD, a5EtvF, the 


| Aj—F+4B 


H 

| Obs 

PER ” greateſt AB, and the kaſtF, are 
| -- [mnnyenſng greater than the two others C D 
| Vern and E. 


| Demonſtration g3Or , From the magnitude AB cut of AG equal to E, 
| F and from C D cut off allo CH, cqualio F. Then AG 
| ſhall berto CH), asE to F, thatisroſay, as AB ro CD. Therefore (ec- 
| ing thar che whole AB, is to the whole CD , as the part cutoff AG, is 
| rothepart cut off CH. Inlike manner , as the whole AB, tothe whole 
' CD, fo tlie remainder GB, to the remiinder HD. Bur AB (ſeeing 
| that itis the greateit of all,) is greater chan C D. Therefore G B ſhall be 
allo greater than H D. Bur foraſmuch as AG and E are equal , if you 
' adde to them the equals Fand C H; to wit, Fro AG, and CH toE, 
' AG andF tozether, ſhall be equal ro E and CH rogether : Therefore 
' adding the unequals GB and HD , A Band FF together , ſhall be greater 
| than E and CD together ; ſeeing char G B is greater than HD. Which 
| was propoſed. Therefore, If four Magnitudes , &c, Which was to be 


| demonſtrated. 
PROP | 


91. 5, 


| 
| 
|: _ 


— Me ee. 


a) 10. 5- 


b) 8. 5. 


a) 10.5, 


C) 6, 5» 


b)8. 5. 
: 
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| PROP, 26. THEOR. 26. 
prnenopenone ere eef I af If the firſt A 5 bath greater 
uM I reaſon to the ſecond B , than the 
"HI BEION A Ob--4--4-..4 third C, bath tothe fourth D, 
P— by inverſe reaſon , the ſecond B, 


| PAR D— ſhall have eſſe reaſon to the firſt 
——— C-— A, thai tbe fourth D, bath to 


the third C. 

Demonſtration Or , Let ir be underſtood that EistoB,asCistoD, the | 

reaſon of A to B ſhall be | kewiſc greater than that of E to 

to B; and 2 therefore A (hall be creater than E : Wherefore Þ there will 

| be leſſe reaſon of Bro A the greater, than of Bro E the leſſer : Bur as B is 

to E, ſoby inverſe reaſon, D isro C. Thiteretore the reaſon of Bro A, is | 

kewiſe I-ſc than that of D ro C. Which was propoſed. Therefore, If 
the firſt, &c. Which was to be demonſtrated. | 


PROP. 27. THEOR. 27. 


If the firſt A, bath greater reaſon to the ſecond B, than the 
third © , bath to the joarth D ; alſo alternately 3the firlt A, 
ſball bave greater reaſon to the third C , than the ſecond B, 
ſball bave to the fourth D. 


Demorſtr8:10uF.Or , Let E be pur to B, a<C to DA ſhall Jikewiſe have 
greatcr reaſon to B, thanE ro B, Whercfore 2 A ſhall be 

_ than E, and Þ there'ore tl:cre.,will be greater reaſon of Ato C, 

than of E roC; but © foraſm :ch as alterna-ely as E isto.C, ſo BistaD; 

| (E being pur toB,as C ro D.) Therefore A ſhall alſo have greater reaſon to 

| C:then B hath co D,which was propoſed. Theretore,It the firſt,&c. Which 

| was to be demonſtrated. (As by the precedent figure is manifeſt, ) 

PROP. 28.' THEOR. 28, 


; k 
[| 6 


Le, C. p 1{the firſt AB, hath greater reaſon to the 
: f ſecond BC, than the thud DF, bath to the 


— to 


© fourth EF, the compounded AC, of the fir ſi 
Je ++ AB, mith the ſecond BC , ſhall haze alſo 
£1] E i | greater reaſon to the ſecond BC , than the 
| |- 4 compounded DF , of the third DE, uwb 
> y D tbe fourtbEF , bath to the fourth EF. 


Demop- 


LIAMILI 


Lib. 5. 0F'EUCLIDE. 


| - . 
| ſed. Therefore, &c. Which was tobe demonſtrated, 


74.44 


AD D 


&c. Which was to be demonlirated. 


PROP. 3o. THEOR.: 30. 


the third D F. 
* Y 


— 


— 


ſball haze alſo greater reaſon to the ſecond 
BC, thanthethird DE, to the fourth EF. 


Demonſtr atio;; FOr , LetG CbepurroBC, as DFtoEF, the reaſon of 

ACto BC, ſhall bealſogreater than of GC to B C: 
Wherefore 2 A C ſhall be greater chan G C, Thers:ore taking away the 
common part BC, there will remain A B, greater tan C B., Þ Therefore 
there will be. greater reaſon of ABroBC, thanot G Bro C, Burin di- 
viding, aSG BistoBC, foD EistoEtF, (G CbeinzpurtuBC, as DF 
toE F,) there will be therefore a'ſo greater reaſonot AB to bC, tian 
of DE to E F. Wi:ich' was priipoted Therefore , "If the compound, 


page © T8 If the compound A C , of tbe firſt A B, 
| | FC. mth tbe ſecond B C, hath greater reaſonto 
| | i * the ſecond BC, thanthe compound D F, of 
| =} B> 7 th:thrndDE, with the fourth EF, bath to 
| 41++4 the fourtbEF , by converſion of reaſon, the 
| | | i i firſt AB, oitbtheſecond BC; (thatis AC) 
A DA D ſhall haze leſſer reaſon to the firſt AB , than 


the third DE, with the fourth EF , (that is D F,) bath to 


Demon- 


Demouflration FOr, LetG BbepurtoBC, as DEtoEF, therewillbe 

alfo greater reaſon of AB toBC, then of GB ro BC: 
Therctore 2 A B ſhall be greater than GB, addin therefore the» com- 
mon part BC, AC ſhall be vreater than GC; and ctheretore AC ſhall have 
greater reaſontoBC. thanG CroBC, burtin compounding, G C is to 
BC,asDFroE FE; (fecing G Bispurt troB C, as DEro EF; ) therefore 
AC 1hall have greater reaſon toB C, than D Fro E F. Which was pro- 


PROP. 29, FHEOR. 29. 
* Cp  Ifthe compound AC, of the firſt AB, 
ff : if with the ſecond BC, bath preater reaſon to 
x | * T® the ſecond BC , than the compound DF, of 
4 35 Sr i tethrdDE , pith the fourth E F, hath 
Tv | wes 
q "x to the fourtÞE F. Indimidino, the fr AB, 
£[ 13] Ti amaing, the firſt AB 


[ 


2) 10. 5: 


I7. Fo 


a)10. 5. 
b) 17.5. 
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a) 10. 5. 


|1b)VL. 5, 


[c) IO-5, 
d) 8. 5. 
C) 22+ 5» 
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Demonſtratron Or A C having greater reaſon to BC, than D Fro 

E F ; 2 in dividiiz, A B ſhall have greater reaſon to 
BC, thanDEto EF. Therefore Þy converſion of reaſon , rhere ſhall be 
lefle reatonof BC to AB, thanoft EF>rvDE, and in compounding , | 
there will be lefler reaſon of ti:c whole AC to AB, than of rhe whole | 
DF two DE. Which was propoſed, Therefore , If the compound , &c. | 


Which was to be demonitraied. 


| 


PROD. 3i. THEOR. 31. 
If there be three maomtudes | 


A,B, and C , and other three 

I G l 
| D, E, and F , equa! ty them in. 

CC F-—- | 


number , and that tbere be great- 


RW NO reaſon of the firſt A of the firſt, | 
— _——_—_ —— — ſecond B, then of the fir | 


D, of the laſt, to the ſccon E, Likewiſe that tbere be preater 
reaſon of the ſcrond B, of the jir(s , to the third C , than of 
the ſecond E , vj tbe laſt , to the third F. In equal reaſon 
there will be alſo greater reaſon of the firſt A , of thefirſt , 
to the third C, than of the firſt D , of the laſt, to the third F. 


Demeſ|r4;10s FOr , Let G be put toC, asEtoF : Therefore there ſhall 
be alſo greater reaſon of BroC, thanof G to C : 


Wherefore 2 B ſhall be greater than G : Therefore Þ there will begreater 
reaſon of AroGrthe lefler , then of Ato B thegreater : Bur the reaſon of 
AcoB, is put greater than of D toE : Therefore there will be yet greater 
reaſon of AroG, thenof Dro E, 

Again, LetH be put toG, as D to E, there will be alſo therefore 
greater reaſon of Ato G, thenofH to G : Therefore < Aſhall be greater 
than H : Therefore 4 A the greateſt, ſhall have greater reaſon to C , 
then H chelefler , ſhall have to the ſame C. Buras HisroC, ſoD isto 
F , in cqual reaſon, (ſeeing thatas DistoE, ſoHisroG, andas E isto 


|F, ſoGisroC;) Therefore there ſhall bealſo greater reaſon of A to C, 


then of, Dro F. Which-was ſed. Therefore, It there be three Mag- 
nitudes, &c. VV hich was-to RE koadromd. 


| PROP. 3z.. THEOR: 2. 


{ 


If there be three magnitudes A, B, and C,, and other equal 


| totbem in number D, FE, and F , and that there be greater rea- 


ſonof the firlt A, of the firſt, to the ſecondB , thenof the ſecond 


| E,, 


EPR ARS O64 w % 4 I... . mo _ —_ 
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E , of the laſt, tothe third F; 


AH likewiſe that there be preater 
DIES reaſon of the ſecond B , of the 
pd CC Fr 


firſt, to the third C , then of the 


MB Bp firſt D, of the laſt , to the ſecond 
ILL pin E: In equal reaſon , there mull 


be alſo greater reaſon of the firſt of the firſt a , to the third C, 
then of the firſt of the laſt D, to the third F. 


DemorſlratiowF,Or put G to C,, as D to E; therefore alſo B ſhall have 
greater reaſonto C, thanG to C; therefore 2 B ſhaltbe 
greater than G. VWherefare Þ there will be greater reaſon. of Aro Grhe 
lefle, than of che ſame A to B chegreater, Bur there is greater reaſon of 
AtoB, thanot EtoF : Therefore there will be yer greater reaſon of A 
toGy, than of E toF, a | 
Again, purHioG, asEtoF; therewill be then greater reaſon of A 
woG, thanot H toG. Therefore c A ſhall be greater chan H. Where- 
fore 4 A ſhall have greater reaſonto C , than H the leſler , ſhall have to 
che ſame C : Bur <asHistoC, fo D isroF, incqual reaſon,'(D being 


to E, as GtoC, andasEtoF, ſoHroG:) thereis therefaic allo r | 


reaſon of AroC, than of DroF. Which was propoſed, Therefore, .Jf 
there be three Magnitudes, &c. Which was to be demonſtrated, 


PROP. 33. THEOR. 33. 


If theze' be preater reaſon of the whole 
AB, tothe wbdte CD , thenof the part cut 
off AE , tothe part witoff CF ; there mill 
E be alſo greater reaſon of the remainder EB , 
F totheremainder FD , then of the wbole A B, 


to the whole C D. 


Demorfration Or lecing that there is greater reaſon 

, 4 Fi ABto CD, cthanot AE@ CF; 

2 by permutation, there ſhall be alſo greater reaſon of ABzoAE , than of 

CDroCF; therefore bby converſion of reaſon , here will be leſſer rea- 

ſon of AB roE B; than of CD :9FD, Therefore < alternately , there 

ſhall be alſo leſſer reaſon of AB roCD, than ofE Bro FD, to wit, the 

remainderE B, ſhall have greater reaſonto the remainder F D, than the 

whole AB, to the whole C D. Which was propoſed. Therefore, If there 
be greater reaſon, &c. VVhich was to be- demonſtrated. 


Y 3 PROP. 


| 


a) 27+ 5. 
b) 30.5. 


| C) 27. 5+ 


: 
o 7 4 4 * . 


ns Ou —_—_ A — 
— 


# "THE FIFTH. ELEMENT | Lib-5; 


| & B,to the whole D & E, In like manner.there will be greater reaſon of Bto 
| Ez than of the whole Band C,to the whole E and F; therefore there will be 
| yetgreater reaſon of A ro D,than of the whole Band C,tothe whole E and 


'| reaſonof the whole A,B, and C, to Band C, than of the whole DE, and F, 
-\toEandF,and again, 


{whole A,B, and C, pn , tothe whole D, E, and F, together , then ot 
| BandC toEandF. W 


| then of the whole A, B, and C,to'the whole D;E,and F. Which was inthe | 


PROP. 34.. THEOR. 34. BY 
If there be as many magnitudes as 
[ [ f ou pleaſe A, B, and C , and otbers 
*3. #1. equal totbem in number D,E, andF, 
E 


GO 
F 1 and thatthere be preater reaſon of the 


[IL EEFE foftof the forſt a, tothe frſt of the laff 

DB, thanof the ſecond B, to the ſecond 
E ; and of theſecond B, to the ſecond BE , then of thethnd C, 
to the third F , andſo on; allthe faſt A, B, and C together, | 
|ſball bave greater reaſon to allthe-laſt D, E, and F together 
tben all the firſt Band C , the farſt A being taken away , to 
all the laſt EF , tbe firſt D alſo taken away ; But le(ſe reaſon 
than the frrſtof the firſt A, to the firſt of the laſt D ; and 
laſily, alſo greater reaſon thanthe laſt of the firſt © , to the laſt | 
of the laſt F. . | 


Demonſlration FOr ſceing that there is greater reaſon of A to D, than of 

BroE; aby permutation, there ſhall be greater reaſon of 
A to B,then of D ro E;therefore din compounding;there ſhall begreater rea- 
ſon of A and Brogether tv B, then of Dand E together to Ez and < again,by 
Permucationthere will be greater reaſon of A & B together, to D and E to- 
\vqvt ore of B to E. Therefore the whole A & B having greater reaſon to 
che wholeD & E; than ghe part cut off B,to the part cut off Ez4 che remain- 


der A ſhallalſo have greater reaſon to the remainder D, than the whole A | 


a 


; 


FAT Ob 
FHS > + 


w! 
ky 


F. Therefore < by permutation, there will be greater reaſon of AtoB and 
C, than of D co E and F.,Therefore f jn compoundinz,chere will be greater 


& by permutation,there will be oreatcr reaſon of the 


hich was in the firſt place propoſed. 

- Therefore there being greater reaſon of the whole A,B, and C , tothe | 
whole D,E,8 Fchanof the part cut off Band C,to the part cut off E and F; 
There h will be alſo greater reaſon of the renmainder A,to the remainder D, 


{ſecond place propoſed: * 

Bur foraſmuch as there is greater reaſon of Bro E, thanof Cto F , al- 
ternately, i there will be alſo greater reaſon of BroC, than of E roF, 
and in compounding, greater reaſon of the whole B and C to C, than of rhe 

whole 


——_— 


—_— 7 
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: | whole E & F coF; and again,by permutation,greater reaſon of Band C, to 


E & F,than of C to F. Burthere is greater reafon of A;3Band C,to D,E,&F, 
as hath been ſhewn,than of Band C to E and F: Therefore there will be yer 
orcater reaſon of the whole A, Byand C, ro the whole D, E, and F, than 
of che laſt C, ro the laſt F. Which was in the third place propoſed, 

Let there be afterward propoſed four maznitudes on both parts, by the 
ſame ſuppoſition, that is to ſay, that there be greater reaſon of Crhe 
third, toF therhird, chanof G rhe fourth, roH the fourth , I ſay that 


| the ſame thing will follow , for (as hath been already ſhewn in three Mag- 


nirudes,rhere 1s greater reaſon of Bro E,than of B,C, and G,to E,F and H. 
Therefore there will be yer greazcr realvnof AtoD. Thenof B, C, and 
G, to E, F, and H, Therctore &* alternately , there will be greater reaſon 
of AroB,C,andG, than of DroE,F,andH. And}in compounding, 
ereater reaſon of A, B, C,and G, to B,C, and G,, than of D,E, F, and 
H, coE,F, and H; = andalternarely , greater reaſon of A, B, C, and G, 
0D, E, F, and H, than of B, C, and G, to E, F,and H, Which was in the 
firſt place propoſed. 

Therefore having greater reaſon of the whole A, B, C, andG,; to the 
who'e D, E,F,and H, thanof the part cutoff B, Cy and G% rothe part 
cut off E,F,and H, ® che remainder A, ſhall have greater reaſon tothe 
reminder D , than the whole A,B, C,andG, to the whole D,E,F, and 
H. Which was in the ſecond place propoſed. 

But (as is demonſtrared in three magnitudes, ) foraſmuch as there is 
orearer reaſon of B, C,and G, toE, F,and H, thanof G ro H; andereat- 
er-of A, B, C, and G z [0 D, E, F, and H 5 than of B, C, and G, ro E, F, 
and H , as hath been ſhewn ; there will be muchy greater reafon of A, B, 


|'C,and G,, to D, E,F,and H, than of the laſt G ,*o the laſt H. Which 
| was in the third place propoſed. The ſame may be ſhewn in five Magni- 
rudes , by four, and in fix by five, &c. as hath been ſhewn in four by three, | 


Therefore, If , &c. Which was to-be demonſtrated. 
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k) 27: 5. 
I) 28.5. 


1M) 27. 5. 


n) 33+ 5- 
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EUCLIDE. 


THE ARGUMENT. 


| ER His Sixth Book treateth of the pro- 

| Wi] portion of figures among themſelves, 
DN] of like and reciprocal figures, of pro- 
portional right lines, of the applica- 
tion of Parallelograms to right 
lines, which may cither want or ex- 
ceed by like Parallelograms , and 
how a terminated right line may be 
divided by extream and mean pro- 
portion, and of the proportions of circumferences and angles, 
alfo of Sectors in equal circles. 


1174 
| 
|. - 
| 
A 
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DEFINITIONS. 


1 Like right hned figures are thoſe which bave the angles equal 
each one to'bis correſpondent , and the ſides which are about | 


the equal angles proportional. 


S thetriangles ABC, andDEF, ſhallbe ſaid to be alike, if rhey 
be equiangled ; thar is to ſay , that the angle A,be equal to the angle 
ade angle Bro the angle E, andthe angle C tothe angle F; and 


—_— 4 —_——_— _— 


In | 


it. —_ 
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in like manner, thar the (1des abour the | 
equal angles be proportional ; to wit, as | 
AB isoAC, ſo DEmayberoDF, | 

and as ABroBC, ftOoDEwEF,; and 
EM as ACroCB, fo DFroEF. 


And it each ot the angles of one of 

n a the figures be equal to each of the an- | 
B''C E F gles of the other. Bur the fides abour | 
che equal angles are not proportional ; | 

or contrarily , ſuch figures ſhall not be ſaid robe alike as are the ſquare | 
| andtheoblong, or long ſquare; for thote figures have the angles equal , ! 
| ro wit, right angles , bur rhe {ides of the one , ate nor proportional to rhe | 


| fides of rhe other ; the ſides of the ſquare having reaſon of equality ; and | 
| choſe of the oblong abour the right anzle , reafon of inequality ; from | 


| whence it appears that all right lined figures equiangled , and equilateral, | 


| having rhe {ides and the angles equal in number, are alike , although 
they be unequal. | ; 
2 Reciprocal froares are ſub , when the reaſons antecedents | 
and conſequents are in buth the figures. 

| 


Or thus, 


The figures are Reciprocal , whe: the terms, antecedents ard conſeuents of the 
realons , are tn both the figures, 


Or by theſe reaſons, antecedents and conſequents ought to be under* 


itod, che terms antecedent and conſequent of the proportion ; azif 
chere be rwo figures refaneled , or 


not retangled, AC and E D, and 
that as AB is taBD, ſoEB is to 
B C, thoſe figures ſhall be rermed 
reciprocal: Foraſmuch as in the one 
is che rerm antecedent of the firſt rea- 
ſon, rowit,A B, and che conſequent of 
the ſecond reaſon, to wit,B C, and in 
+ the other is the term conſequent of 
the firſt reaſon B B,, and the antece- 
dent of the ſecond E B y ſuch figures 
are alſo ſaid robe equal to one ano- 


ther , as ſhall be hereafter demonſtrated. 


3 A right line is ſaid to be droded atcordmg tomean and ex- 
| . tream reaſon, when as the while 1s to the greateſt ſegment, 


as the greateſt ſcoment 1s to the leſſer. 


-[ F any rigac line, as AB, be divided, in ſuch fort unequally in the 
| fon C,:a5 thar the whole A B, be to the greateſt ſegment A C., as the 
| C greateſt ſegment A C, is tothe leaſt ſegment 
Mes lth CB, ir ſhall be ſaid robe divided according 
| PRI to mean and exrream reaſon , which {aid di- 
vidion EXCL1DE teacheth atrhe chirtiech Propoſition of chis Book, 


4 Thel 
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14 The beight of any figure is the perpendiclt lime drawn 


© 


| - fromthe toptothe baſe. 


J* from the vertex A, of the triangle A BC .there be drawn AG, perpen- 
| dicular, to the baſe B C, the quantity ot that perpendicular thall be 
the height or altitude of the triangle ABC. So allo the perpendicular 
DH, drawn from the vertex D, of the triangle DEF, ontl;e baſeE F, 
prolonged towaids E , ſhall be the height of that triangle D E F. 
Therctore if the perpendiculars of the 
rwo figuresy drawn trom their tops to 
their baſes, (be the baſes prolonged, or 
not,)-arc equal, ſuch figures ſhall be 
ſaid ro have the ſame height; Now 
ſuch perpendiculars ſhall be equal, 
when the baſes of the figures and the 
tops ſhall be conſtituted between the 
lame parallels, asare A Gand DH. 

For ſceing that the interior angles 
AGH, and DHG , on the ſame 
part, are equal to two right angles , 
or to expreſle 1t better, are right an- 
gles; * A Gand DH ſhall be parallels, 
but AD and GH are alſo parallels ; foraſmuch as the triangles are pro- 

ſed to be conſtituted berween thc ſame parallels, Therefore AD and 
HG , ſhall bea parallcjogram, band tnerefere the fides A Gand D H, 
ſhall be equal: Therefore thoſe triangles ſhall be ſaid ro have rhe ſame 
height the one as the other. And it inthe ſame triangles , C and F be pur 
for the tops , andA Band DE tor the baſes, thoſe triangles ſhall not be 
ſaid to have the ſame height z for the perpendicular drawn from to the 
baſeDE , is not. equal to the perpendicular drawn from from C, to the 
baſe A B, thoſe triangles theretore cannot in any wiſe be conſtituted be- 
rween the ſame parallels, as is manitelt. 


EF TTY 


5 A reaſon tg (aid to be compounded of reaſons , when the 
quantities of the reaſons multiplycd m one anotber , do make 


ſome reaſon. 


Oraſmuch as the denominator of any rea\{2n whatſoever , doth expreſſe 


(as the denominator of the reaſon quadruple; to wir 4, ſhewes thart in all 
reaſon quadruple, the Magnitude antecedent , conteinerh four rimes the 
| conſequent. But the denominaror. of the reaſon ſubquadruple , to witZz, 
| demonſtracerh that the Magnitude antecedenr is the fourth part of the 
| conſequent, &c. (Geometriciansuſe to rerm the denominator the quantity 


' |of the reaſon, ſoas thar the quanrity ot the reaſon , and the denominator 
| lof- thereaſon, is the fame thing ;-) therefore this definition teacherh us 


that a reaſon is ſaid ro be compounded of rwoor more reaſons , when the 


| [denominators or quantiries of thoſe reaſons multiplyed ir- one another , 
Po make that reaſon, or (according to Zambert,) ſhall make the quantity, | 
: of / 


es... A 
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the quantiry of the Magnirude antecedent , in reſpe& of the conſequent, ) 


— 


an th le... — 
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or denbminator of that reaſon : As the reaſon duggecuple is ſaid to be | 
compounded of the double and the fextuple':_ Eoratmuch as the denomi- | 
nacor of che reaſon duodecuple , rowir 124 is produced of the mul: plica- | 
tion of the denominator of the reaſon double, to wit of 2, by che denomi- | 
nator of che ſexcuple , that is toſay, by 6, So the ſame reaſon duodecuple 
is ſaid to be compounded of the triple and of the quadiuple, For of che 
Mulciplication of 3 by 4 , is produced rhe denomina:or 12 , of che reaſon 
duodecuple, In like manner , the reaſon trigecuple is ſaid ro be comnoun- 
1 ded ot che double, triple, and quincuple , for the denominators of that 
reaſon 2, 3, and 5, mulciplyed in one another, produce 3o, the denomi- 
nator of chac reaſon trigecuple. So the raaſon double is (aid tobe com- 
pounded of che ſ{eſquialcera and ſelquitercia, foraſmuch as the denomiina- 
ror of che ſeſquialrera, which is 13, mulnplicd by 15 , denominacor of 
che ſeſquitertia 15 produced of 2, the denominator of tie doable, 

Again, the ſame reaſon double , is compounded of the ſeſquiſeptuple, 
and the ſupertripartient fourths ; for che denominaror of tioſe Ws 
13, and 13, multiplyed 1n one another , do produce two denominators of 
the double : In like manner , the ſame reaſon double ſhall be ſaid ro be 
- | compounded of the ſubſeſquiquarta, and of the double ſeſquial:era; fcraſ- 
much as their denominators ? , and 2; mulrtiplyed in one another , do pro- 
ducein like manner the ſame denominator of the reaſon doublezto wir 2,&c, 

Therefore if you propoſe as many Magnirudes as you pleale in order , 
as A, B, C,and D, to wir, Aro Bin reaſon double, Bro Crriple, and C 
to D quintuple, the reaſon of che extreams AandD , thall be rrizecvple, 

which ſhall be ſaid co be compounded of the mean 

A. B. C. D reaſons, forif you mul:iply rhe denominator of A 

60 30 10 2 by B, which is2, by tharof B ro C 3, you inhall 

have 6 for the denominator of the reaſon of A to C, 

| Therefore A to C , hath reaſon ſextuple. Again, multiplying 6 the 

denominator of the reaſon of A to C, by that of CroDy, you ſhall 

have 30, for the denominator of the reaſonof A to D. WaeretoreA (hall 
bero D, in reaſon trigecuple , &c. 

And thus mauch may be ſaid of the five definitions of EHCL7DE, 
on this Sixth Book , to which ſhall be added this following definirion ; 
which will render as well the 27, 28, 29, and 3orh. Propoſitions of this 
Book , a5 alſo divers others of che Tenth Book , more cafic and intelligi- 
-ble, and 15s as followeth. 


6 A paralklygrambemg applyed according to ſome right hn 
zs ſaid to want thereof by a parallelogram , when it occu- 
pieth not all that right ime. But is ſaid to exceed it , when 
zt occupieth a greater lime thantbat according to which 1t is 
apphled: In ſuch fort nevertbeleſſe , that the parallelygram 
exceeding , or wanting, bath the ſame berght as the paral- 
lelooram of which it wanteth , or which ut exceedeth , and 


doth conſtutute therewith one ouly parallelogram. 
Z Let 


LM 
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FE D Þ Et the line AB, be the line on which 
the Parallelogram AD is to be cenſti- 
tured , not imploying the whole line AB, 


be ſaid to want thereof by the parallelo- 
gramCF, ſo as that CF ſhallbe called 
the want, * 
Again, Let AC be the line on which 
A B the parallelogram A Þ is to be conſtituted, 
(0 having the ſide A B, greater thanAC, to 
which let C D be drawn paralleltoBF, the parallelogramAF, —_ 
accordingto A C, ſhall be ſaid toexceed A C, by the parallelogram C F 
| in fuch ſort as C F ſhall be termed the exceſle. 
Now this want, or exceſle in re&angles may be a ſquare, or an oblong , 
and in parallelograms not re&angled, a Rhombe or Rhomboides , as 1s 


| maniteſt. 


| 


LLLLLLLELLLLLLLLLLLeS 
PROPOSITIONS, 


PROBLEMES, and THEOR EMES. 


— ————— 


— — 


PROPOSITION 1. THEOREM 1. 
Triangles AB C aud DEF, and paralklograms CG 
and E A , which have the ſame height , areto one another, 
as their baſes B C and EF. 
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| Þ Say thatthetriangle ABC, isto the triangle D, E, andF, and the 
parallelogram CG,to the parallelogram EA,as the baſe BC is to the baſe 


| EF , thatistoſay, thatif the baſe B C be taken for thefirft m—_— 
an 


_—_ — 


| bur leaving C B, having finiſhed the pa- | 
| rallelogram AF, the parallelogram A D, | 
applyed according to the line AB, ſhall / 


_ 


— > — —_ cy —_— 
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| and the bale E F tor the ſeconJ. Bur che trianzle A BC, or the pa- 


rallelogram CG for che third, and the triangle DE F, or the parallelo- 
gram E H, for the tourch , che equimultiplices bf tbe firſt and rhe third 
Magnirudes ſhall be both greater ,.or both lefſer, or equal to the-equi- 
mulciphices of the ſecond and fourth, according ro the meaning of rhe 
fixrh defini:ion of che fitth Book. 


Or ler there be conſtituted as well the triangles, as the 
parallelograms , between the ſame pargllels G H and 
LN, (then = chey will have one and the ſame heighr , tor that being con- 
ſtirured berween che ſame parallels, the perpendiculars drawn from the 
rops , on the baſes , hall be equal, as is faid in che fourth definition,) 
and from B L take BI;I K,and K L., each equal rgghe bale B C. 

Inlike manner, tromFN, take FM and MN, each equal to EF; 
and from the points A and D, draw the right lines Al, AK, A L, DM, 
and D Ny * che triangles ABC, AIB,AKIandAL K, being conſticuted 
on equa! baſes , and berween rhe ſame parallels , ſhall be equzl ro one 
another ; by the ſame reaſori, thetriangles DE F, DFM, and D MN, 
ſha!l be aiſo cqual to one anortier, | 

Now foraſmu@h as C L conteineth as many parts equal roBC, asthe 
crian.le AC L doth concein criangles equal to the triangle A BC, as hath 
been thewn, C L ſhall be as much Multiplex 'oi C B , as the triangle 


Demon T4103 F 


| ACL isof rherriangle ABC, Likewiſe, foralm1ch as E N doth con- 
| rein as many parts equal to E F, as the triangle DEN conte:neth tri- 


angles equal ro the triangle DE F,, as hath been alſo ſhewn, EN thall 
be as munch Mulciplex of E F ,' as the triangle D E N is ot the «ti- 
angle DEF. Burt foraſmuch as it the bafe C L be <qual to the. baſe 


* EN, © of necefſicy, the triangle A CL ſhall be equal to the triangle D E N, 


beingbetweenthe ſame parallels; and therefore it C L be greacer than & N, 
che triangle. A C L ſhall be greater than the rriangle DEN, and it lefle, 
lefle, as appears by the ninth Common Sentence. Thierefore tite right 
lineC L, andrhe criangle A C L equimulciplices of the firſt Magnitude 
BC, andot thethird ABC, wtllborh want of the right line & N,, and 
of the triangle DEN, equimulrtiplices of the ſecond Mazhicude t F,and 
of the fourth D E F, or ſhall be both equal, or both greater , rhe Mag- 
nicudes being (o taken, as that they an{wer one anorner , 4d wierefore 
there will be -rca cr reaſon of the firſt BC, to the ſecond E F, tnan of 
the third A. 3 C, rothe fourth DE F, towit, of the triangle roche tri- 
angle: Theretcre as the bale 15 to the bale, ſo is the triangle to tre trian.le, 
Which was prepoſed. 

For tbe ſecond part; Seeing that as © the triangle ABC is tothe triangle 


' DEF, ſo the parallelogram C G f (which is double to the trian-le 
' ABC)) is to the parallelogram E H ; (which 8 1s double to the triangle 


DE F,) ir is maniteſFthat the parallelogram ſhall ® be allo to the paralle- 


| Jogram ,-as che baſe to the baſe, which may be proved by the ſame dif- 


| 


courſe which we have uſed in the Demonſtration of triangles , if firſt of 
all, from the points I, K, and L, you draw parallels roBG , and alſo from 
M and N, to F and H : Therefore thetrianzles, &c, V/ hich was tobe 
demonſtrated. 


L 3 


PROP. 


a) 4. def, 


þ) 38. 1: 


C) 38.5, 


d)6. def. 5. 


e) 15+ 5+ 
f )34+ Is 
8) 34+ 1+ 
h) 11. 5+ 


. 


——_— CA. 


a) 37. 1: 


b) 1+ 6+ 


C) 11.5. 


d) 16.5, 


C) IT. 5- 


|[f)9-5- 


o) 3 9+ 2. 


| 


PROP. 2. THEOR. 3: 


_ . the trungle ABC, bedrapn ſome 
7 paralkl right IneDE , it ill dj- 


E vide the ſides AB and A C, of the 
\ * triangle A B C , proportionally; 
EF PI), 7 W117 : ; 
[BEL and if the ſides AB and AC are 
CW {AB awided proportionally 5 the r1gbt 


imDE, Joynng the points of 


the ſefttns ſball be parallel to the other fide CB , of the 
triangle A B C. | 


Demonſtratzon Fe: having drawn the right lines C D and BE, the tri- | 


angles DE Band DEC, conſtituted on thebaſe DE, 
and berween the ſame parallels DE and BC, fhall be equal to one ano- 
ther; Therefore as the triangle ADE, is to the triangle DE B, ſothe 
ſame ADE ſhall be to therrianzle DE C. Bur bas ADE istoDE B, 


ſo the baſe A D is tothe baſe DB; (ſeeing that thoſe triangles are of the. 


ſame height, as appearerh, if by the pointE , be drawn E F, parallel 
to A B,) and by tac ſame reaſon, as the triangle ADE, is tothe triangle 
DEC, fothebaſe AE, rotiebaſeEC, (AED andDEC, being be- 
tween tlie fame paralle's A C and D G,) theretore cas ADistoDB, fo 
Ak is to E C, (tlecing that theſe rwo reaſons are the ſame to the reaſon of 
the triangle A D E) ſothe triangle DE B, andot the ſame triangle A DE, 
to the triangle DE C. Which was propoſed. . 
Secondly , Ler the rizht line D E divide the ſides ABand AC propor- 
tionally : 1 ſay thar DE is parallel to the other fide C B. 
' Foragain, having drawn BE and CD, asthe 4 baſe AD ſhall be to 
the baſe DB, ſothetriangle ADE, tothe triangle D E B; ſecing they 
are both of one height; buras ADisto DB, fois AE toE C, by 4 


)pO- 
] fition. Therefore as the trianzle ADE , ſhall be ro the triangle D E b {o 


AE ſhallbe troE Cy butagain, as the bale AE is to the baſe E C, ſo the 
triangle ADE , torlic triangle D E C, being of 'the ſame height. There- 
fore <as the triangle AD E, isto the triangie D BB, fo the ſame trian- 
eleADE, istotle triangle D E C; therefore f the triangles DE Band 
DEC ſhall becqual ; and therefore ſecing they are conſtituted on the 
ſame baſe, 8 they ſhall be alſo berween the ſame parallels: Therefore 
DE is parallel ro BC. Which ws propoſed. -Therctore, If to one of rhe 
ſides, &c. Which was to be demonſtrated, | 


PROP. 
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If to one of the ſides B C , of 


) 


| 
| 


| 


| 
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PROP. 3. THEOR. 3. 


the angle , doth alſo droide the 


the otber fides of the triangle B A 


B' > the baſe BD and DC , bave the 


* ſame reaſon ty one another , as the 
' otber fades of the triangle BAand AC , the right Ine AD, 
drawn from the top A , to the point of ſeftion D , drondeth 


the angle BA C,, of the tr1angle ABC , into two equal parts. 


Demonſtratio® F'Ox , Let B E be drawn parallel to DA , meeting CA 

prolonged towards E, Now they will meet, ſeeing that 
the angles C and C BE, are lefle than ewo right angles , for Cand 
CDA, are leſle than two right angles, and dC D A is equal to CBE, 
the exterior angle to the interior, Cand CE B, ſhall be likewiſe leſſe 
chan rwo right angles, and the angle E B A < ſhall be equal to its alter- 
nateanzle BA D, and the angle E, equal to the exterior angle D AC; 
therefore ſeeing that the two angles BAD and DAC, are cqual by ſup- 
peſition; the angles E B AandE , ſhall becqual to one another ; 4 there- 
Ext lines A Band A E cqual to one another <, 

Th:.refore as E A ſhallbero AC, ſo B A ſhall be tothe ſame AC : But 
«as EAisto AC, ſoBDisto DC, ſecing thar in che triangle BE C, 
therightline D A is parallel co che ſide B E. Therefore as B A ſhall be ro 
AC, ſo BD ihall bero DC. Which was propoſed. : 

Secondly, Ler it beas BAis to AC, ſo BDrto DC, Ifay that the 
right line AD doth divide the angle BAC, into two equal parts : For 
again , draw the right line BE , by the pointB, parallel ro D A, meet- 
ins C Aprolonged in the point E; foraſmuch therefore asBA istoAC, 
ſo B Disto D C, by ſuppoſicion ; bur 8as BDis rs DC, ſoE Aisto A Cy 
| (ſeeing that in che triangle BCE, theline AD is parallel to the. fide 
' BE) as BA hſhallbe oAC, foE A to the ſame AC. Therefore i BA 
and AE ſhall be equal to one another ; *rheretore the angles ABE and 
| E,zarc equal: ! Therefore ſecing tharthe angle A BE is equal to its alter- 
| nare angleBAD , and the angle E equal toits exterior angle DAG, 
| the two areles BADandD AC, (hall be equal co one another, 
| Which was propoſed. Therefore , It che angle, &c. Which was to be 


| dethonſtraced. 
| PROP. 


__ 
| baſe B C , the ſeements of the 
WRAY baſe BD and D C , ſhall bave 
"A the ſame reaſon to ow anther , as 


and AC, and if the ſeoments of 


If an angle BAC, of a tnangle ABC , be divided anto | 
two equal parts , and that the right hne AD, which divideth | 


a) 17. I. 
b) 29.1. 


C) 29: I. 


d) 6.1. 
C) 7+ 5» 


t) 2. 66 


&) 2+ 6+ 
h) I-5, 


_— 
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a)ll.cf. 


b) 28.1. 


c) 34+ I, 
d) 2.6. 


C) 22. 5+ 


f) 29. Is 
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CA, CEandED, whubare about 
the equal angles ACB andE,and AB 

B C XK andAC,andDCandDE,whh are 
about the equal angles A and'D, are proportzonal, and the ſides 
A C and DE,wbub ſubtend the equal angles Band DCE, AB 
and D C which ſubtend the equal angles ACBandEF, as alſoBC 
and CE, which ſuvtend theequal angles Aand D, are homols- 
gal, or of the ſame reaſon. 


Demonſtration (On BCandCE, inaright line, in ſuch ſort as the 

exterior anzle D C E may be equal to the interior angle 
ABC. Likewiſe the exterior anzle A C B equal to the interior DEC, 
and foraſmuch as the two angles ABCand ACB, are leſſe than two 
right anzles; but DE C isequal toACB, the twa angles B and E ſhall 
be lefle chan two right angles. Wherefore 2 BA and ED , prolonged 
towards A and D, ſhall meet, let them then be prolonged, and they 
ſhall meer in the point F, 

Bur fora\much as the exterior anele DCE is equal to the interior and 
oppoſite anzle ABC, > CD and B F ſhall be parallels; and by the ſame rea- 
ſon CAand EF tha:lbe a'lo parallels,the exterior angle A C Bbeing equal 
to the interior D E C,. Therefore ACD F isa parallelogram: Therefore 
cAFiscqualto CD, and CAtoD F. Therefore toraſmuch as in ti >*-*, 


| angleBEF, the line AC 1s parallel to EF, d A Bſhall beto AF, _ | 
| istoſayroD C, its equal, asB Cro C E: Therefore alternately, as AB 
'\toBC, loDCtoCE. 

Again, ſeeing that in the ſame triangleBE F, the line C D is parallel 
tothe {1de BF, as BC ſhallbetoCE, ſoFD, that is to ſay C A, (which 
is equal toFD,) toE D. Tll\eretore < alternately, as BCroCA, ſoCE 
to E D: Thercfore ſeeing thatas A BroBC, ſto DCroCE, andas BC 
toC A, ſoCEtoED: Incqualreaſon, AB ſhall be:to C A, as D Cto 
| E D. Which was propoſed. Therefore the triangles, &c. Which was 
| to be demonſtrated. 


COROLLARIE. I. 

From hence it followes that if in a triangle there be drawn a line parallel to one of the 
ſuaes, it will take away a triangle reſembling the whole, as in the tria1gle F B E,where 
the live CD # «drawn parallel to B F. I [aythat the triangle 1 CE © al.ke to the 
triangle F B E, for they are equiangled, f ſeeing that the angles E D C azdE C D> 
are equal to the exterior angles F and B, each to bus correſpondent as gle, ard the angle 


B)., Of equangled triangles ABC ant 
MS DEC, zh:fides ABandBC, DC 
A and CE, which are about the equal an- 


gles ABC andD CE,084lſo BC and 


E| 


——_—— 
—y 
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E common; therefore 8 (.45 hath been demonſtrated) they have the ſides about the equal | 5) 4. 6. 
angles proportional , therefore according to the Definition they are proportional. 
COROLLARIE II. 

It follows moreover , that if two triangles equiargled , that is to ſay, which have 
*| the ſides proportional , are d:ſpiſed according to one angle, 1: ſuch ſort, 45 that two | 
fedes of the ſame reaſon may be parallels , the other fides nill direfl 'y meet with oe | 
another , as in the triangles before mentioned; where ABand DC, and AC 
arid DE , being parallels , the other ſides B Cand CD , nill direflly meet with 
one another , as u manifeſt by the fourteenth Propoſition of the Firf Book ;, all the 
angles at the point C being ſhewn to be equal to the three angles of the triangle 
| ABC; thatwto ſay, to two right angles, by the 32 Propoſition of the Firſt Bouk ; 
»h1ch EU CLIDE demosftrateth again in the 32 Propoſition of this Book, | | 


PROP. 5. THEOR. 5. | 
If two triangles ABC, and | 


A D 
DEF, have the ſides proportt- 
| \ onal; that is, A B tuBC, 45D E 
E —7F wEF, ada BCUCA, 
i © EFvFD, and ABHAC, 
FT C 6G 


_—_——_ ——— 


ſoD Eto DF ; thoſe triangles 
ſball be equuangled , and ſball 


bave the angles equal, under which the ſides of the ſame reaſon 
| Are ſubtended. 


Demonſtration By the angle FE G be made equal to the angle B, and 
E FG equal to C, the two lines EG and FG , thall 


meet inthe point G; and © the ocher angle G ſhall be equal to the other | a) 32. r. 
angle A. Therefore the triangles AB C and G EF are equiangled : There- 
| foreb as AB roBC, ſoGEtoEF,; but as ABroBC, ſo DEtoEF, |b) 4-6: 
"| # tuppoſition : Therefore cas GE ro EF, ſo D E to the ſame EF. |c) n. 5. 
Wherefore GE and DE ſhall be equal. 
Again , ſeeing that BC is to CA, asEF roFG; butdasBCis to | 4) 4.6. 
CA, foEF roF D, byluppofition, as E F ſhall be tro FG; fo the ſame 
E F ſhall betoFD, therefore < F Gand FD, ſhallbe equal : Therefore |) g. 5. 
ſeeing that the ſides GE and GF are equal to the fides DE and DF, 
eachtoits correſpondent , and the baſe E Fi common, the anzles G and |f) 8. + 
D ſhall be equal. Therefore 8 the other angles G E F and G FE ſhall be | 8) 4. :. 
equal to the other angles DEFandDFE, each to his correſpondent. 
Wherefore ſecing that the angle G is equal ro the angle A, alfo D its 
equal, ſhall be equal ro A, by the ſame reaſon, DE F equal roB, and 
' DF. Eecqualto C. Which was propoſed, Therefore, If two triangles, &c. 
| Which was to be demonſtrated. | 


PROP. 6. THEOR. 6. 
If tno triangles ABC and DEF, bave an angle B, equal 
| to | 


| Inn 
— 
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to an angle E , and the ſides about thoſe equal angles proportt- 
onal ; that is, as AB toBC, ſo D EtWEF , thoſe triangles 
ſhall be equiangled , and ſball bave the angles equal , under 
which the homologal fades , or fades of the ſame reaſon are ſub- 
tended ; that ts, the anole A equal to the angle D, and the 


angle C to the angle F. 


DemonſiratiosF Or , Let the angle FE G be made equal troB, and EFG 
equaltoC, thetriangle GE F ſhall be equiangled to the 

triangle AB C, asis ſhewn inthe precedent Propolition, Therefore? as 
AbtoBC, ſoGEtoEF. Butas ABroBC, ſoDE to E F by ſuppo- 
ſition ; Therefore das DE to EF, ſo GE to the ſame EF; therefore | 
DE and G E thall be equal : Where. 

fore ſeeing that the ſides DE andE F 

are equal to the fides GE and EF, 


A D 

| and the angles conteined of thoſe ſides 
alſo equal, (for the angle B, to which 
cheangleGE F is made equal, is equal 
Et »Þ to DE Fby ſuppoſition : therefore the 
: o two angles at the point E ſhall be e- 
$8” 4 qual, ) © the other angles D, and 

B Cc G 


E F D ſhall be equal to che two others 

G, and EFG: Therefore ſecing that 

the angle G is equal to the angle A, 

and EFGequal to C, the angles D 

and E FD, ſhall bealſocqual tothe 

angles Aand C; and therefore the triangles AB Cand DEF, ſhall be 
viangled. Which was propoſed. Therefore, If two triangles , &c, 
hich was to be demonſtrated. 


PROP. 7. THEOR. 7. 
If to triangles ABC, 
2. adDEF, bave an angle 

A , equal tv an angle D, | 
and about another angle 

B Cc E FACB, the ſides proportt- 
onal, that is, AC 10 BC, #DFUEF. Buttheutber an-| 
plesB andE together, the one and the other be leſſe or not kſſe tban 
aright angle : The triangles ABC and DEF [balls equanglea, 
and ſball bave the angles equal, about which the ſides are pro- 


porttonal ; that is to ſay, the angles ACBandF, andB andE. 
De- | 


| 
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| Demonſtration Or firſt of all, Let 2s well B asE , be leſle than a right 
angle, that being , if the angles ACBand F are <qual, 
the Propofitien is manifeſt : Bur it A C Band Fate not equal; Let ACB 


thar A-is pur equal to D, ache other angle AG C ſhall be equal ro E. 
Therefore the triangles AG C an4 D E F ſhall be equiangle1. V here- 
fore bas A Cihallbe roCG, (Oo DFroEF. Buras DF to FE, flo AC 
ro C B, by ſuppoſition: Therefore <as A C to CG, ſo theſame AC to 
C B; andtherefore 4C G and C B ſhall be equa}; < and the angles C BG 
and C GB ſhall beequal. 

Therefore ſeeing that the angle Bis pur lefſe than a right anzle. CG B 
ſhall be alſo lefſe than a right anzle ; and therefore A G C fhall be 
greater than a right angle; ſeeing that f AGC and CGB areequal to 
two right angles. Now the angle AG C is ſhewn to be equal co the angle 
E. Therefore the angle E (hall be alſo greater than a righ: angle, But it is 
lefſe thana right angle by tuppoſicion , whic'1 is impoſſible, 

Secondly , Let as well the angle B, as che angle E, nor be lefſe than a 
rizht angle, as before , the angle B ſhall be equal tro cheangle CG B, 
and therefore C G B hall not be leſſe than a rignr angle; and fo the an- 
gles CBGandCGB, inthe triangle B CG ſhall nor be lefle than ewy 
righr angles, bur greater , or equal ro two rig't angles, waich is abſurd, 
| 8 for they are leſſe than two _- angles. Therefore the angles ACB 

and F are not unequal, burequal and therefore Þ che other angles B and 
| E are equal. Which was propoled. Therefore , If two triangles, &c. 
Which was to be demonſtrarcd. 


PROP.$. THEOR. 8. 
Ap If m a refanghed tri- 
: angle A B C,, there be 
drawn a perpendicular 
ine AD , from theright 
C D B ample BAC, omthe baſe 
CB, the triangles ADB, and A DC , which are on both 


ſedes of the perpendicular, are alike to the whole , and alike to 


one another. 


Demonſtration FOr ſeeing that in the triangles ABCand DBA, the an- 
gles BAC and ADB are right angles, and ADB are 

right angles, and the angle B common, * the other angles AC Band DAB 
- ſhall be equal: Theretore the triangle D B A is equiangled rot! © triangle 
ABC; and b therefore they will have the ſides about the equal anzles 

proportional, &c, that is ro ſay , as CB ſhall be to BA, ſo BA toBD, 
and as BA ro AC, ſoBDtoDA, and as BCtoCA, ſoBAwAD, 
for ſothe {ſides having the ſame reaſon, are oppoſite to the equal angles, 
as by the fourth Propoſition of this Book. Wherefore the trianzle AD B 
isaliketo the whole triangle AB C, by the ſame reaſon itmay be ſhewn 


J 


that 


CCC 


be greater than F, and let AC G be made equal to F: Therefore ſeeing | 


s) 17.1, 
h) 32 I. 


DO ——_—— 


a —. 


A 
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C) 32. I+ 


d) 4. 6- 


©) 4+ 6+ 


Cc 


that the triangle AD C is alike to the ſame triangle ABC ; for the an- 


gles BACand ADC, are 
right angles , and the angle 
C common : Therefore c . $6 
otherangles ABC and CAD 
are equal , 4 wheretfore as 
BCroCA, ſfoCAtroCD, 
andas CAto AB, ſo CD 
toDA;, and as CB to BA, 
B CAtrAD ; for ſo the'ſfides 
the equal angles , as by the fourth 


D 
having the ſame reaſon, arc oppoſite to 
Propolition of this Book. 

Even ſo it will be demonſtrated that the triangles AD Band AD C 
are alike to one another, ſecing that the angles ADB and ADC are 
right angles, and ABDandCAD are ſhewn to be equal , and a/ſo the 
anzles BA Dand A CDequal ; and © theretore as BDcroDA, foDA 
toDC; andas DAtAB, ſoDCtoCA; andas AB toBD, foCA 
to A D. Therefore , If in a triangle, &c, VV hich was to be demonſtrated. 


COROLILAKIE. 


From this Propoſition it is evident , that the perpendicular drawn from the 
right angle oa the baſe, in a rectangle triangle » is 4 mean proportional between 
the two ſegments of the baſe, Likewiſe each of the ſides which contein the right 
angle, 1s a mv243 proportional between the whole baſe and the ſegment of tbe baſe, 
which us adjacent , or toucheth the ſame ſide. 

For it is demonſtrated that 5 BD w#coD A, ſeD Auto DC, aid there- 
fore D A us a means. proportional between BD and C D. Likeniſe 6 CB % to 
BA, ſoBAtBD; ard ſo BA us a mean proportional between C B and BD: 
Laſtly , it is demonſtrated that 5 BC isroCA, ſoC AutoC D, and therefore 
CA # a mean proportional between B C 1d CD. Which was propoſed. 


PROP. 9g. PROBL. 1. 


Dy From a given right line AB, 
X. ; 
pO N.1 to take away a required part , 
Xx % 
D P . AY. {1 $ A G. 
9. Y 50 MET oftrutionuF;Rom A draw A C, makins 


OS *. . 


” any angle whatſoever with 
B AB, asCAB, and from AC take {o 

many equal parts of ſuch a Magnitude 
as you would that the part to be ſubſtraced ſhall denote; (for AC ought 
to be ſogreat as need requires, ) asinthe example propoſed, you ought to 
take three equal parts, AD, DE, and EF, then joyn FB, to which 


by the point D, draw DG, parallel to FB: Ifay that AG is the third | 


part of A B required. 


Demoxſlration ÞOr ſceing in thetriangle ABF, DG is parallel to the ſide 

| FB; aasFDtroDA, ſoBGroGA,; bthereforein com- 
pounding, as FA to DA, ſo BA toGA; but FAis triple ro A D , by 
Conſtruction , therefore BA hall be alſo triplero AG, and therctore 
A G ſhall be the required third parrof A B. Therefore, From a given right 
line, &c. Which was to be done. PROP. 


| 
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PROBL. 2. 


PROP. 10. 
C To armide a given right lime 
EA undroided AB , alike to 0 grven 
UN Ee right line AC, which it divided, 
% *% amDan F. 


y P 6 Þ Corſirutiion | Oyne the two given lines 

in the point A, making 
any angle whatſoever , as BAC, and joyn the right line BC, then 
fromDandE, draw DF and E G, parallel ro BC, I lay tha: A Bis divi- 
dedalike at Fand G, as A C is dividedin D and E,a har is:o ſay, as A D 


toADandDE, andif you draw DH parallcl to F B, dividing EG in 


the point I. 
Again, bas D EſhallbetoEC, 


ſo DI tro[H, that isto ſay, ſo FG 
to G Bc, | 


Oraſmuch as F G is equal to DI, and GB to I H. Where- 
fore the parts FG and GB (hall be alſo proportional to 
DEand EC. And fo by che ſame reaſon if there were more parts. There- 
fore, We have divideda line, &c. Which was to be done. 


PROBL. 3. 
To two groen right lines A B 


Demonſirateon F 


—_—_— 


PROP. 11. 


nal line C E. 


Conſtruttjon [)'bole the right lines A B 
Pe JE and A C, fo as to make any 
ÞB D angle A , to which a third proportional 

ought to be found ; that is to ſay, as AB 
isto AC, fo AC is to a third. 

Prolong A B the antecedent line propoſed to D, and aſſume BD, equal to 
AC the conſequent or mean; then having drawn B C ; by D draw D E, pa- 
rallel to BC, meeting A C prolonged in E; I ſay that CE is the third 
proportional ; that is to ſay, thatas ABisto A C, ſoACisto CE, 


Or ſceing that in the triangle ADE, BCis parallel to 
DE, as*AB ſhall be to BD, fo AC ſhall be ro CE. 
But bas ABtoBD, ſo theſameAB to AC, equalto B D: Therefore 
as ABtoA C, fo AC to CE. Which was propoled. Therefore, To 
rwo given right lines, &c. Vhich was to be done. 


PROP. 12, PROBL. 4. 
To three proven right right lines AB,B C,and AD,to find a 


Demonſtration F 


toDE, foAFroFG, Therefore the parts A F and EG are proprtional | 


and A C, to find a third proportis- | 


a) 2+ 6+ 


b) >. 6. 


C) 34. I. 


|2) 2. C. 
D) 7.5. 


| fourth proporttonal; that is, 


(A 3) Conſtru- 


a r—_—_—_— 
| — 


as ABt0BC,/0oAD tos fourth DE. 
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a) eD 6. 


a) 31. 1- 


b) Cor.$.6. 


Conftr uT;on Dn the two firſt ac- 

cording roone right line, 
which let be A C, but that the third 
A D be ſo diſpoſed as ro make any an- 
gle with ABtke firſtas A, then joyne 
BD, towhich by CdrawCE parallel 
thereto, meeting A D prolonged at E; [ 
lay thar DE is the fourth proportional, 


Demonſtration Feing thar in the triangle ACE, BD 1s drawn paral- 

\ JYlel to the fide CE; asa A BſhallbetoBC, fo ADto 
DE: Therefore D E is the fourth proportional. Wherefore to three £1- 
ven right lines , &c. VV hich was to be done. 


PROP. 13. PROBL. 5. 


JI, To two given right lines AB 

” A a, mdBC, to finde a mean pro- 
£ ” of %% portional, 

| *,: Conſtruftion —_—_ _ = right 

LEE ines and BC, ac- 


Koumm___—___ wo 

A mn B C cording toone right line A C, divide 
AC into two equal parts inthe pointE , and from the poiut E as a cen- 
ter , and the diſtance E Aor EC, deſcribe the ſemicircle ADC, then 
from the point B, in the line A C,, raiſe the perpendicular BD , until ir 
touch the circumference at D. Ilay that BD is a mean proportional be- 
eween AB and BC. 


— having drann AD and CD, =the angle ADC 
ſhall be a right angle in the ſemicircle; and ſeeing that 
from the right-angle of the reQangle triangle ADC, the perpendicu- 
lar D B, is drawn on the baſe A C, the ſame BD ſhall be a mean pro- 
portion b between A B and B C. Therefore , To two right lines , &c. 
Which was to be done, 


PROP. 14, THEOR. g. 
D C... The ſides AB, BG, EB, and 
BC, which are about the equal an- 
gles of equal parallelograms A C 


> 
& 
@ 


ABC , equal to an angle E BG, 
are reciprocal ; and the parallels 

We * grams which have an angle equal to 
an 


—_— 


and B F , mwbub bave an angle | 


4 


T, 
. 
: 


w # 
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| an angle , and the ſides which are about the equal angles reci- 
procal, are equal. 


Demonſtration for joyn thoſe parallclograms accordiug tothe equal an- 
les , in ſuch fortas thar A B and B G miy make one right 

lineE BandBC a ſhall alſo make a right line, as is evident; and let D C 
and FG be prolonged, untill chey meer wir ene anocier ta H. | 
Foraſmuch then as the parallelo. rams DB and BF are equal; as 


ſame height. Likewiſe asB F isto B H - forhe baſe E Bro the baſe BC: 
Therefore d as ABroBG, foE BroBC. Which was propoſed. 

Contrarily , Ler the (ides abour the ſaid equal angles be reciprocal , 
towit, as A BroBG, ſoE Bro B C: Ifay that the parallelozrams D B 
and BF are equal. 

Uſe the ſame Conſtrution , ſeeing that AB is toBG, asEB roBC 
But <-as ABroBG, ſo DBroBH, andas EBroBC, foBFtrotheſame 
B H. Likewiſe f DB ſhall bero B H, as BF tothe ſame BH, and therc- 
fore 8 the parallelograms DB and BF ſhall be equal, Theretore , The 
ſides, &c. Which was to be demonſtrated. ; 


PROP. 15. THEOR. 40. 


b D Bihallbe toBH, ſoBF to theſam: BH; buras D BroBH, (o the | 
baſe © A Bro the baſe BG; foralmuch as the parallelozrams are of the | 


A. 


D, The ſides which are about the equal 
angles of the equal triangles A BC 
and DBE , which have an angle B 
equal to an angleB , are recprocal ; 
that 13,08 ABt0BE, o0DB to BC. 
And the triangles which have an an- 
gle equal to an angie , and the ſides 
which are about the equal angles reciprocal , are equal. 


Demonſtration Joyne thoſe ſides according to the equal angles, in ſuch 
fort as that AB and BE may make one right line, that 
being D B, B Cſhallalſo make one right line as is ſaid in the precedent 
Propoſition; and let CE be drawn; foraſmuch as the trianzles ABC 
and D BE arcecqual, as ABC ſhallbetoBCE, ſo D BE ſhallbeto the 
ſame BCE); bur as thetriangle ABC, tothe triangleBCE ; a fo the 
baſe AB to the baſe BE, they being of one and the ſame height :* And 
in like manner, as DBEtoBCE, fois chebaſe D B, tothe bale BC; 
theretore bas ABroBE, fois DBroB C. Which was propoſed. 
Now ler the ſides about the equal angles in the point B , be recipro- 
cal ; towit, aS ABto BE, fo DB to BC; I ſay that the triangles 
ABC and DBE, are equal, | 


Let the ſame Conſtruftion be made, foraſmuch as ABistoBE, as | 


| D BroBC; but as ABroBE, « (o the triangle ABC to the triangle 


BCE; 


ms 


ON I ee CO O—__s 


, THE SIXTH ELEMENT 


— —— — —— 


a) 14+ 6. 


BCE, and as DB toBC,, ſo the triangle DBE to the ſame triangle 
BCE: Therefore 4d as ABC ſhallbe to BCE, ſo D BE ſhallbe to che 
ſameBCE; and thereforethetriangles ABC and D B Eſhall be equa], 
Therefore the ſides, &c. Which wasto be demonſtrated. 


PROP. 16. THEOR. 11. 
If four r1ght lines AB, 
FG,EF, and BC, are 
- proportunal ; the rett- 
bl | | [0 angle A C, contemed un- 
ATEBBRB CE G arr the extreams A B, 
and B C,, 1s equal to the reftangle EG, conteimed under the 
means EF and FG, and if rettangle contemed under the ex- 
treams , be equal to the reftangle contemed under the means, 


thoſe four lines ſhall be proportional. 


Demonſtration Or ſeeing that the angles Band F are equal , being right 
angles, and that ABisroFG, asE FtoBC, thole {ides 
which are about the equal angles B and F, are reciprocal : Therefore * che 
Parallelograms A CandE G ſhall be equal. Which was propoſed. 
Contrarily, Let the reQangles A C and E Gbe equal, I ſay that the 
four lines AB, FG, EFand B Care proportional ; to wit, as AB to FG, 
ſoEF to BC. 

For ſeeing that the retangles AC and E Gare equal ,; having the an- 
ples band F equal; to wit, right angles , Þ the fides whici: are abour thoſe 
angles ſhall be reciprocal; to wit, as AB toFG, ſoEFroB C: There- 
fore , If four right lines , &c, Which was to be demonſtrated. 


PROP, 17, THEOR. 12. 

If three right lines AB, 
Ls G = - p» EF, andBC, be proporti- 

Te nal: The reftanzle A C con- 
| | ; | = 9. temed under the extreams A B 
AEFBB CE 6G andBC,iegual to the (quare 
EG, of themeanEF andif the reftangle contemed under the 
extreams , be equal to the ſquare of the mean: thoſe three riobt 
lines ſball be proportional. 


1 F [LY E H 


Z7-S 


Lib. 6: 


COI—_— 


a... 


Demonſtration FOr aſſume the line F G , equaltoE F , the four right lincs | 
AB, EF, FG, andBC ſhallbe proportional ; to wir, as | 


ABtoEF, foFGtoBC, and the ſquare E G ſhall be conteined under 


the 


C— 
— 


| 


ER mtmmand 


UMI 


 —— 


—_——— 


—_—__ 
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the means E FandF G, ſeeing thatEFandF G are equal : Wherefore 
2 the rectangle A C, conteined under the excreams ABandBC, is equal 
co the ſquare E G ; thar is ro ſay, to the rectangle conceined under the 
meanes E F and FG. Which was propoſed. 

Bur let che rectangle AC, and the ſquare E G be equal; I fay that as 
ABiscoE F, ſo EF is ro B C; for the reftangles A C andE G being equal 
as A B ſhallberoEF,foF G toB C; but das F Gro BC,fo EF < equal to the 
ſameEFG), is to the ſame BC: Thereforeas ABroEF, OE FroBC. 


Therefore, If chree right lincs, &c. VV hich was to be demoinſtrared, 


CORMRETLAR 
From the latter part of this Theorems it follows , that every right line ut a mean 
proportional between two other , whatſoever 11ght lines z which do contetn aveflangle 
equal to the ſquare of the ſamelines : For from that , that the right lines AB and 
BC , do contein arefanzle equa! tothe (quare of the right line EF, it hath been 
ſhews that A ButoEF, ſoEFis 9B C. Wherefore E F is 4 mean proport;- 
onal between AB ond BC. | 


PROP. 18. PROBL. 6. 
On 4 g1wen 11ght line 


A t CD, to deſcribe a rettt- 

R Py K /ne figure ABCDE, 

alike , and alike poſited 

_— 3 toa given rethjlne figure 
FGHIK. 


Conſtruten FRom either of the angles, (as from F,) draw to-cach of the 

oppoſite angles, the rizht lines*FH and FI, which lines do 
divide the rectiline figure into tl.rce triangles FGH, FHI, and FIK; 
chen make the angle D C A equal to the angleIHF, and the angle 
C DA equal ro HIF. Now AC and AD ſhall meer wirh one another 
atA, theangles ACD and AD C being leſle than two right angles, be- 
ing made equal roF HIand FIH, (* whichare lefle than ewo right an- 
gles,) and che orher angle C A D ſhall be equal tothe ocher angle H FI, 
andche triangle C A D <quiangled to the triangle H FI. 

Again, Let the angle ADE be made equal to FIK, and DAE 
equal ro[F K; foralmuch bas the two angles KI F and K PF, are lefle 
than rwo right angles, the two angles EAD and EDA, equal unto 
them , ſhallbe in like manner lefle chan two right angles, and therefore 
AE and DE (hall mcerinthe pointE, and the triangle AED ſhall be 
equiangled to the triangle F K 1 by the ſame reaſon. 

Morcover , Make the triangle A B C equiangled tothe triangle F G H, 
by rke ſame reaſon , and ſo of cheothers, it there be any mcre triangles ; 
I fay char the re&iline fizure ABCDE isalike, andalike poſited tothe 
re&iline fizure FGHL K. 


Demonſtration Or ſceing that the angle ACD is made equal co F HI > 


Us HI; and by the ſame reaſon CDE is equaltoHIK, and the other 
angles 


and ACBroFHG, the wholeBC D (hall be equal to, 


b) 16+ 6. 
C) 7+ 5+ 


4) 17. TI. 
32, I, 


b) 17-1. 


Cp ———. 
—— 


_ 
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f) 4. 6. 


g) 22+ 5+ 


a) 11-5. 


b) 15-6. 
C) 7+ 5. 


d) 1-6. 


| 


| Therefore as the triangle A BE ſhallbe to the triangle DC F, ſoc the 


| proportional, the reaſon of the firſt BE to thethird BG, ſhall be ſaid 


angles equal ro the other angles , as appears by the Conſtruction; ſeeing 
thateach' part of the one is made equal to each of the parts of the other, 


Therefore the re&iline -< figure AB CD E fhall be equiangled to 

EGHIK. Now foraſmuch as CDistoDA, asHItroIF, and as AD 

toDE, ſoIFistol K, 4incqual reaſon, C Dſhallbero DE, as Hl to 

IK; therefore the fides about 

| the equal angles C DE and 

A. 
F 
B B | 

triangles AEDand F K I. 

Again, fEAisoAD,asFK 

D HH I toFI, and AD to AC, as 

FIroFH, and ACto AR, 

as HEto FG : Therefore 8 in equal reaſon, E A ſhall be ro AB, asK F 

hich was to be demonſtrated. 
PROP. 19. THEOR. 13. 

Like triangles A BE and 
D DCF , are to one anotoer in 4 | 

duplicate reaſon of ther ſides of the 
We Et the triangles A B E 

B o and D CF, have the an- 

eles Band Cequal,; alſloEandF, and as AB toBE, ſoDCtroCF: 1 

ſay they are to one another in a duplicate reaſon of their ſides of like reaſon 

Demonſtration [. Et therefore BG be a third proportional , and let A G be 

 L-joynedtoit , ſeeing thatas ABiswoBE, (oODCroCF, 
alternately, aS AB ſhallbeto DC, ſoBEroCF, burasBEtoCF, fo 
CFroBG by Conſtruction : Therefore #as AB re DC, ſoC FroBG, 
therefore ſceing that the triangles ABGand DC F have the ſides about } 


HIK are proportional ; even 

to EG : Wherefore the ſides about the equal angles E AB and KFG 
ſame reaſon. 

BEand CF,or AB and DC, or AE andDF, thatisto ſay, if you 

the equal angles B and C reciprocal , Þ they ſhall be equal to one another : 


lo rhe ſides about the equal 

angles E and K are proporcio- 

nal; becauſe of the equian?o'ed 

are proportional, and ſo of the others ; therefore ſeeing thar rhe reCiline 

figures are equiangled , and have the fides about the equal angles pro- 

ortioual, they are alike , and alike deſcribed. Therefore , On a given,&c. 

Conſtrufton 

find the third proportional BG, the triangle A B E ſhall be to the criangle 

DCE, asBEisto BG ; ſecing that by the tenth Definition of the Fifth 
Book , the reaſon double is ſuch, 


ſame triangle ABE ſhall be to the triangle A BG. Burt as the triangle 
ABEistothetriangle ABG, ſo4the baſe BE tothe baſe BG, theybe- 
ing of the ſame height, Therefore as the triangle A BE is tothe triangle 
DCF, foBE isto BG. | 
Now ſeeing that the three lines BE, CF, andBG, are continually | 


ro 


be 
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be double to the reaſ8n of BE the firſt, toC Fhe ſecond ; Therefore al- 
ſo the triangle A BE ſhall bero the triangle DCF, in reaſon double of 
the fide BE tothe fide CF: Therefore, Like triangles, &c. Which was 
ro be demonſtrated. | 


COROLLARIE, 
Whez.ce it follons that if there be three 

lines proportional , 5 the firſt #s tothe third , 

ſo the tr1angle deſcribed onthe firſt, ſhail be to 


ſecond, gc. nhich ts eaſe to be c0r.cerved Ly 
this laſt figure , where the third proportional 
line BG oa the quarter jon of the baſe 
3 BE;orelſeB E being quadrunle of the third 
B & I LEO E ——_ G, tle and ABEwxalſo 
quadruple of the triangle AB G , as appeaves by the eighteenth of the firft, GT, 
IL, azdLE , being equal toBG ; and therefore alſo qualruple of the irigngte 
DCF, 45 is [hen , and phich is alſo manifeſt , the triangle A B E being ditided 
ito four other triangles AMN, MBI, MIN, azd4INE, each of which is 
equal to the triangle DCF, which 1s eaſte tobe underſtood by thoſe figures which 1 
thought good here to adde , to facilitate the ſence and meaning of this Propoſit-on , 
which had need be well underſtood, to the end the next following and the others 
| after , may be the better comprehended. 


PROP. 20, THEOR. 14. 


L: Like Polygons droide 


;  _ÞB «.. themſelves mnto-an. equal 

5 number of like triangles, 
Y and proportional to their 

D H I wmhok, andthe Polygons 


| . are the one to tbeotber m 
duphcate reaſon of their fides of the ſame reaſon. 


= the Polygons be ABCD E and FG HI K, having the angles BAE 
and GFK equal, alſo the angles Band G, and fo followifig, and having 
alſo the ſides proportional aboutthoſe angles; to wit,as ABroB C,ſfo F G to 
GH,andasR CroC D,ſoG Hro HI, 8c. I ſay firſt of all tharthoſe Poly- 
' Sons may be divided into an equal number of like triangles. 


| Demouſtration | a from the angles AandF, draw AC, AD, FH,and 

; FI tothe oppoſite angles C, D, H,and 1, they ſhallbe di- 
| vided into an equal number of triangles, and foraſmuch as the angles B 
| and Gare pur equal, and the ſides about them proportional ; 2 che trian- 
' gles ABC and FGH ſhall be equiangled , having the angles BAC, 
 GFH, BCA, andGHEF, oppoſite to the equal Homologal fides ; and 
\ b therefore ſhall have the ſides abour the equal angles proportioual , and 


the like triangle , and alike deſcribed on the - 


| ſo ſhall be alike , by the ſame reaſon, the triangles AE Dand F K I ſhall 
(B ) be 


mem 
—_— —— 
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| 


| of their fides, of the ſame reaſon , thar is to ſay , if to the Homologal ſides 


bealike ; having the angles E AD, KFI, ADE, and FI Kequal. And 
furthermore , <{ceing tharias AC isto CB, fo FHto HG, becaule of - 
the ſimilicude of the triangles AB C andF GH: Bur as BCtoCD,ſp GH 
to HI, by ſuppoſition , by reaſon of the ſimilitude of che Polygons in equal 
reaſon, as ACtoCD, ſoFHtoHI ; and foraimuch as rhe angle BCD 
is put equalto G HI, burthe anglecur off BC A, is ſhewn to be equal ro 
theangle GH F, the remainder AC D ſhall be equal ro the remainder 


| is to ſay, that each of the triangles in one of rhe Polygons ,,tath ſuch rea- 


| be the one to the other in duplicate reaſon of the ſame ſides ABand FG. 


F HI. Therefore ſeeing that the triangles A C D and FHI have the an- 
gles ACD and F Hlequal, andthe fides about them propgttional z chey 
ſhall be equiangled , and therefore alike; and ſo of the others, if there 


were morc. | ; 
Secondly , I ſay that thetriangles are proportional to theirwhole, that 


{on to its triansle correſpondent inthe otherPolygon, as the whole Polygon 
to the whole Polygon : Foralmuch as the triangles A BC and FG H are 
alike , they ſhall be to one another in double reaſon of their Homologal 
ſides A Cand FH, and by the ſame diſcourſe rhe triangles ACD and 
EHI are in reaſon double of the ſame ſides AC and FH, Wherefore 
as the triangle ABC is to the triangle F G H , ſaithe triavgle A CD fhall 


be torhe triangle F HI; ſeeing char che reaſon of che one and the other, js 
rhe'duplicare rez{on of the {ide 


ACrtoFH. Likewiſe it may 
be concluded that the triangle 
ADE istorhe triangle F1K, 
as the triangle ACD to the 
triangle F H 1, and ſo follow- 
ing, if there were other tri- 
angles : Therefge the trian- 
gles of the 'ame of che Poly- 
gons are proportional tothe 
way triangles of the other ; m ſuch 
ſortas the trianglesof the one are antecedents f the proportions , and the 
triangles of the other conſequents, Now as one of the antecedentsis to one 
of the conſequents , f ſo all the antrredenrs- afc to all che conſequents : 
Therefore as each of the triangles of one of the Polygons is to its corre- 
ſpondent triangle of che other Polygon , ſo the whole Polygon ſhall be 
to the whole Polygon : Therefore the triangles ſhall be proportional ro 
their whole. | 
Laſtly , 1ſay that the Polygons are to one another in a duplicate reaſon 


—_— 


(for Example ABandFG),) there be found a chird proportional , that 
the Polygon ABCDE ſhall be to the Polygon FGHIL K , as the line 
ABrthe firſt, is to third proportional found, For ſeeing that as the trian- 

le AB Cistothetriangle FG H, fothe Polygon ABC DE, tothe Po- 
| ak FG HIK. Burthe criangle ABC is to the triangle F G Hina dupli- 
catereaſon 8 of the {ide A Bro the fide F G. Likewiſe h the Polygons ſhall 


————_— 


Therefore, The Polygons , &c. Which was tobe. demonſtrated. 


COROLLARIE. 
From this Demonſtration it ts marifeſt that if there be three lines proportional, 
46 the firſt ſhall be to the third, ſothe Polygon deſcribed onthe firſt, rg 


be to the 


like 


% 
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like Polygon , and alike deſcribed on the ſecon? , or elſe the Polygon deſcribed on the 
bal be toa like Polygon, and alike deſcribed on the third, 4s the firſt is 


| ſecond, 
to the third , which is evident , it hauing been demonſtrated that the Pclygon t5 to the 
Polygon , as the firſt A Bis to the third proportional 


| PROP. 31«: THEOR. 1s. 
Refine figures ABC andDEF , alike to one and the 
ſame refiline figure GH1, are alſo alike to one another. 


A. 


G 


B Cu L E F 
DemorfiratiosFOr ſecing that the angles of ABC, are equal to thoſe of 
a G HI, becauſe of their fimilicude, and thoſe of DE F to 


to the angles of DEF. 

Again, becauſe of the ſame ſimilitude, the fides of ABC are propor- 
tional to tholeof G HI; to wit, thoſe which are about the equal angles ; 
allothe ſides of D E F are proportional to the fides of GH I, for habla 
cauſe, therefore © the fides of A BC ſhall be alſo proportional to the fides 
of DEF; to wit, thoſe which environ equal angles. Therefore accord- 
ing to the Definition, ABCandDEF ſhall be alike : Therefore , ReQi- 
line figures, &c. Which was to be demonſtrated, 


PROP. az. THEOR. 16. 
If four right lines AB, CD, EF, and GH , are propor- 
tonal, the reftiline figures ABI, CDK, EM and CO, 
| alike , and alike deſcribed on them ſhall be proportional , and if 
the reftiline fioures alike, and alike deſcribed on ſuch right lines 
are proportional, thoſe right lines ſhall be alſo proportuonal. 


| 


; 
[> in 
Fl 
2 RK 
F- 
oo 
ws J 
® cexpecs of 


Demonſtration | "ou :to ABandCD, find the third proportional:'P, and 
toEF and GH, the third proportional Q : Þ In equal 


cthoſcof G HI for the ſame cauſe, brche anglesot ABC, ſhall be equal | 


a)r. def. 6. 
b) r. c.C. 


Cc) II, To 


| reaſon , as AB thallbe oP, oEFroQ: Butas AB istoP, fo the 


(B 2) redi- 


ls 


%. 


ts —— 
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d) 11. 5» 


| 


C) 12+ 6+ 


f)21. 6. 


©) II. 5» 
h} 9+ 5+ 


1) 7+ 5. 
k) 11.5. 
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c) Co206. 


reciline fieure © ABI is to the re&iline figure CDK alike, and alike + Iu 


{cribed ; by the fame reaſon , as E Fis to Q, fo the reQiiline figure E M; 
isrothe reQiline figure GO therefore das ABIistoCD K, foE Mis to | 
G O. Which was propoled. | 

Secondly , Let the re&iline figures ABI, CDK, EM, and GO, be | 
proportional ; I ſay that the four right lines AB, CD, EF, and GH, are | 
proportional ; towit, as ABro C D, ſoEFro GH. 1] 


I Lc. WH | 
P Q | 
[----* | booed 
LEST YT | 
+ WE WY 
A. BO DE FG HR S | 


For to the three lines AB, C D, andE F, let © there be found a fourth | 
proportional R $ , on which deſcribe che reiline fi_ure RV , alike , and | 
alike poſited to the reftiline figure EM, and theretore fro rheredtiline | 
figure G O; foraſmuch as AB isto CD, aSEF istonsS: Likewile (as 
hath been already ſhewn, ) as A BI ſhall be toC DK, foEM to RV, 
butas ABItoOCDK, fOEMtoGO: Thereforesas EMroRV, foEM 
toGO, htherefore RV. and G © are equal, which being alike, and 
alike poſited, of nece(ity they ſhall be conſtitured on the equal right lines, 
RSand GH : Therefore ias E F ſhallbetoRS, ſ(oEFto GH; bu:E F 
istoRS, as ABroC D by ſuppoſition: Therefore kas ABroCD, fo 
EFtoG H: Therefore, If four lines, &c. VVhich was to be demonſtrated, 


PROP. 23, THEOR, 17. 


Au WS 

[ : ACandCF, are the one to the 
© | = other im a reaſon compounded of 

B : © that of their ſides , (that is, of 


Hunaianaant 
i... 


Pure rvnuryou on 


BCofCG, and of DCtuCE. 


Hat 1s to ſay, if you rake three lines 
I, K, and L, in ſuch terr as I may be 
toKas BCtoCG,andKrol,as DC 


Equangled Parallelog ams | 


toCE, the Parallelogram A C ſhall 
be to the ParallelogramCF, as Ito L, whichis the _ 4 nanpenaded 
of ItoK, andof Kto L, bythe fifrhDefinition of this Book 


Demouſtration FOr, Diſpoſe the* Pargllelograms according to the equal 

TP angie in the Pains C > in ſuch. ſort as BC and CG may 
make one only right line , which being fo, ſecing that the angles BC D 
andE C Gare equal, and E Cand CD ſhall alſo make one right line, 
as hath been ſhewn in the fourteenth Propoſition ; prolong AD and F G 
tothe point H, making the Parallelogram C H, -and aſſume any right line, 


as 


_— 


—_ 
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2sI, andtoBC, CG, andI, fiad a fourth proportional K ; allo to the 
three right lines DC, CE, andK, the fourch proportional L : Foral- 
muchas aBCistoCG, as ACroC H: Buras BCroCG, foltoKk, as 
hath been ſhewn ; likewiſe bas ACtoCH, ſolto K. 

| By theſamereaſon ir ſhall be ſhewn, that as HCistoCF, loKisto L; 
foras DCroCE, ſo< HCroCF: Therefore ſeeing that K is pur toL, 
25DCtoCE ; lolikewile H C ſhall beroCF, as KtoL ; Theretore d in 
equal reaſon, A C ſhallberoCF, asI co L; bur the reaſon of Ito L, is 
compounded of tic reaſons of BC:0CG, and DCtoCE, by the fifch 
Definition of this Book : Therefore the reaſon of the Parallelogram A C 
| ro the Parallelozram C F, is compounded of che ſame reaſons. There- 
| fore, The Parallclozrams , &c. VV hich was to be demonſtrated. 


SCHOLIUM. 

This Propoſitzon will be eaſily under- 
ſlood by the annexed figure , thus diu;- 
ded irto equal parts , nlere the ſides 
BC 153,>CG9g, wd CES, and 
in diuidtng GCLYBC, towit, g by 
3 , the quatzert mill give 3, for the 
cer.ommator or quaitity of the reaſen 
of CG to CB; and diliding alſo 
CE84DC 2, the quotient will grue 
4 » for the denommator or quantity of 
the reaſon of C E toC D , which deno- 
m17ators 4 4nd 3 , multiplyed the one by 

.. the other,pill produce 12, for the reaſon 
| of the Parallelogram C F , to the Parallelggram C A; that is to ſay, that C F con- 
reines C A 12 times, cr elſe that A C'isthe twelfth pert of CF , as is manifeſt , as 
well by the figure , 4s by the Demoxſtratmn, 


PROP. 24. THEOR. 18. 

D _ Parallelgrams. G E, and FH, 

which are about the Diameter AC , 

of -erery Parnllelogrant; are alike 
to thar whole BD, and alike to 


H ye another. 


% [ Demonſtration FOr they are cquiangled to 
B ; the whole , foraſmuch as 
F the angle A is common to the Parallelo- 
oramGE, andtothe whole BD; and *cheexterior angle AE Iequalto 
the interior angle D , and the,exrerior angle A G Iequal ro the.interior any 
gle B, and EI G the exterior angle,cqual tothe interior angleI FB, thatis 
toſay, toBC D, equalto the fail l FB: Wheretore the Parallelogram. 
EG is equianzled ro BD, by the ſame reaſon FH is equiangled to the 
{ame B D. 1 
Now lec E Gand F H have alſo the ſides above the equal angles 


— — _ - — 


— er —_— _ 


E 


Ap 


| 


pto-, 
-Ic ſhall be thus demonſtrated >, 


portional to the ſides ot the whole BD: 
| ſeeing 


— 
<w—- 


—————_ 


. 
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b) 29. 1. 


C) 4-6, 
{d) 22+ 5- 


©) 21. 6+ 


b) r3.6. 


 C——_ 


a) 44345-1+ 


OrCor.4-6. 


ps 
rr 


I faytharBI K is equal to the other reQiline figure B. 


q Parallelogram BH, of the ſame hoight : Therefore © as CE to BH, (0; 


ſeeing Þ that the triangle AGTI is equiangledto ABC, and the triangle 
AElequiangled to the triangle ADC, as A Bihall be roBC, foAG 
to GI, and fo the ſides about the equal angles Band G ſhall be propor- 
"I F: tional ; Again, <aSBC roCA, ſoGl 


to I A; Likewiſe, as CA to CD, lo 
IA to I E : Thercfore 4 in equal reaſon, 
as BCroCD, ſo Gl tolE; and there- 
fore the ſides about the equal angles BC D 
and GI Eare proportional. 

It may be likewiſe ſhewn that rhe ſides 
abour the other equal angles are proporti- 
onal ; Therefore by the firſt Definition of 
this Book, the Parallelogram E G ſhall be 
B alike to the whole Parallelogram B D , 

| FP and by the ſame reaſon , rhe Parallelo- 
gram FH alike to rhe ſameBD, and therefore alſo alike ro one another : 
Therefore, Parallelograms, &c. VV hich was to be demonſtrated. 


PROP. 25. PROBL. 7. 
To arſeribe a reftilme figure K1B , alike to a gwen retti- 
Ime figure ABC, the which may be equal to another rettiline 


figure propoſed B. 


6 NT IE NOTE = 


ConſtruFion gFYN CB the fide of the reftiline figure AB C , (to which 
another ought to be made alike,) conſtitute © the Parallelo- 
gram CE, inany angle whatſoever , cqualto the reftiline AB C, and on 
BE make the Parallelogram. BH, equal to B, having the angleE BG 
equaltoBCEF, andthelines C Band BG ſhall make one only right line, | 
ABC, as by the 45*h. Propoſition of the firſt Book. 
Now b finde the mean proportional B K,berween C B and B G, on which 
conſtitute the reQiline figure B I K, alike,'and alike poſited to the reQiline 


Demonfiratzon Or ſceing that CB, BK, and BG, are proportional , as 

CBc<thefirſtis ro B G the third, ſo the reQtiline figure on 
thefirſt C B, tothe reQiline figure BIK, onthe ſecond BK; alike, and 
alike deſcribed z But4 as CB to BG, fo the Parallelogram CE, to the 


— 
— 
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AbC| 


———— 


——_— — - " em — 
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Si vp | 


ABCtoBIK; Burt fas CE co BH, 1o ABC +0 B:-Foraſmuchas ABC | t) 7+ 5: 
.and CEarecqual, and BH and Balſo equal; Therefore 8 as AB C ro 
B, lo ABCcoBIK : Therefore h Band I BK ſhall be equal: Buc KIB | h) g. 5. 
is alike, and alike poſited ro ABC, by Conſtruction : Therefore , We 
have deſcribed , &c. Which was to be done. 


PROP. 26, THEOR. wy | 
AC If from a Parallehgram BD, ; 
there becut off a Parallloeram alike 
to the whole , and alike poſited E.G , 
baving an angle & A G common with 
the wbole ; ut fth."Lonfijt. about ane 
and the ſame diameter AC, mith 


a - G D 7h; whole <= 


Demonſtration | þ ay AFand CF, whichlines'if they-make one right 
line, itis evident that E G ſhall be about one and the 
ſame diameter with 'B D. Bur if they make not a rightline, .draw AC, the 
diameter of the whole Parallclogram BD, cutting the fide EF. in the { 
| point H, by which point draw HI, parallel co FG. Now foraſmuch as | 
the Parallelograms BD and EI are about one and the. ſame diameter 
AHC, *they ſhall be alike,andalike poſited ; Therefore bas B A to A D, | a) 24. 6. 
i foEAto Al; butas BAwAD, ſoEAisoAG; foraſmuch as B D and | b) 1. def.s. 
'E G are alike by ſuppoſition , and alike poſited : Therefore cas E Ato AT, | c) 11-5. | 
| foE Ato AG, and therefore AIandA G ſhall be <qual , the part tothe | 
| wholegwhichis abſurd : Therefore AF and FC do make one only right line; | 
| -chatis to ſay, the Parallelograms BD and EF do confiit about one and Jr | 
| 


'T the ſame diameter. Which was to be demonſtrated. 
| Nowif ir ſhould be ſaid that the right line AHC doth cut the fid 


| « 


FG, there would happen the ſame abſurdity, | 
PROP. 27. THEOR. 20. 


Of all Parallelograms applyed according to one and the ſame 
right ine AB, andbeing deficient by ſome Parallelogram figures, | 
altke , and alike puſited to that which is deſcribed on the baffe | 
B C ; the preateſt is that which is applyed on the other half , and | 
alike to the deficient. 


Ivide the line A B into two equal parts in C, and on the half C B, con- | 
£ Ftiture any Parallelogram whatſoever , as C E, whoſe:diameter | 
is BD: Thereforc if the Parallelogram A B EH be finiſhed, the Paral- | 
lelogram AD conſtituted on the half AC , ſhall be applyed accordingito | 
AB, andwanting of the Parallelogram CE, and alike to che deficient | 
"= that the Parallelogram AD applyed to the half AC, and belvg | 

efict- 


| 


Pn EE 


JMI 
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d) 36. r. 


| @) 36. 1+ 


| manner , it may beſhewn that AD 1s greater than all other Parallelo- 


| 


eqtal to a reftilire figure groen C, wanting by a parallelogram 
figure PB , which i alike to another given parallelogram D, 
| but it bebovetb that the given reFtiline figure to which an equal | 


being alike to that which 1s applyed on the balfe , and to that 


deficient of the Parallelogram CE, is the greateſt of all thoſe which 
are applyed according to the line AB, and deficient by like Parallelo- 
grams, and alike poſited to C E. 


Demonſtration For having aſſumed rhe point contingent G, in the diame- 
ter B D, by which point having drawn the rignr lines F G 1 

and KG parallel ro A B and B E , the Parallclogram F K ſhall be applyed 
according to A B, and wanting by rhe Parallelogram KI, © which is alike 
to CE, and alike pofited ; being abour one 

H D O FE andtheſamediameter wich CE. Bur Þfor- 
> co KO 3: much as the complements CG andGE 
: arccqual, if you adde the common Paral- 
lelogramKI, Cland K E thall be equal : 

.., : ButcCI isequaltoCF, being on equal 
by þt baſes AC'and CB: Therefore CF and 
crnnrnneneeeerfecngenne ee FT KE ſhallbealſocqual, and having added 
\.. 3K. the common part C G; the Parallelogram 

*--»\: AGzandtheGnomon LN ſhall be equal. 
Wes | Therefore ſeeing that CE is greater 

A: oO -T. 2 than the Gnomon LN , (fot ic conteineth 
the Parallelogram G D more than the 

Gnomon,) A D 4 equal to C E becauſe of the equal baſes ACandCB, 
ſhall be alſo greater than AG , by the ſame Parallclogram D G, In like 


ams which are applyed accordingto AB, inſuch ſort as the point G 

between the poins Band D that is ro ſay , which imployerth or occu- 
pierh a line greater chan the half A C , but have lefler alcicude than AD, 
provided that the deficients be alike ro CE, 


SCHOLIUM, 


Otherwiſe it may be dewn-firated that A D i greater than A G , in this mas- 
ner; © The Parallelograms F D and DI are equal , ſeeing that the baſcs H D 
and DE are equal: But DI is greater than G E. , that t to ſay, then the comple- 
mezt C G , (which is equal toG E,) tythe Parallelogram D G : Therefore F D 
ſball be alſo greater than C G , bythe ſame parallelogram D G , and therefore ad- 


ding the common C F,AD ſhall be greater than A G, by the ſame Parallclogrem DG. | 


PROP. 28. PROBL- 8. 
To 4 groen right lime AB, to apply a paralklagram AP, 


rettuline figure ought to be appyyed, be not greater than that 
which is apphed to the half AE. of the grven line , the deficients | 
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—— 


which ought to be deficient by a like parallelogram. 


Con- | 


— 


I —————.——_—_ — 


UMI 


LIMI 


—_— —— —— Wl... 
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{ thebaſes AE and E 
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on the half E B # deſcribe the Parallelozram E G alike, a 
alike poſited to D, and fo finiſh the whole Patallelogram BH , Ifthen AF 
be equalroC , being applyed ro A B, deficient by the Parallelograrh E G, 
which is made alike ro D, you have your deſire. Burt if A F begreater thah 
C, (tor iroughr nor to be lefle , ſeeing that by the precedent Propoſition ic 


apply any one ro A B, equal to C,, bur they ſhall all be tefſe'; Wherefote 
E#UCLIDE hath added [burir behoverh char the given Re&iline, &c.] 
E G equal tothe ſame, ſhall be alſo greater than C ; ler it then be greater 
byI, and conſticture KM alike, and alike poſited to D, ortoE G , bur 
equal to the excefleI, in ſuch forras EG beequal to C, and ro K M toge- 
ther; and therefore greater than K M : Theretare ſeeing thatas G FroFE, 
ſoNKto KL, becaule of their reſemblance, the fides G F and FE ſhall 
be alſogreater thanNKandKL) tor if rhey were equal co ther , or leſle, 
E G ſhould be likewiſe cqualroN L , or lefle , as appears. 


F 


Having therefore cut off FO and F Q equal ro KN and KL, and 
having made the Parallelogram O Q , it ſhall be equal ro KM; and 
alike , and alike poſited thereto z and therefore to E G , and Þ alſo 
about one and the ſame diamerer with E G , which diameter 1s 
b F ; and having prolonged Q Þ and OP, the Parallelograni AP ſhall 
be applyed to the line A B deficient of P By < which is alike, and alike 
polired ro E G ; and therefore alſo to Di I ſay that AP is equal to the 


- retiline C. 


Demonſtration; Or 4 ſceing that P G 15 equal to P E, the .complement to the 
| | complement , it you adde the common Þ B, the Parallelo- 
gram BQ ſhall be equal to E R; thar is to ſay,to E $, which is equaltoE R, 
J? being equal:Wherefore if to the equal parallelogram 

AO and BBQ, youadle the common part EP, AP ſhall be equal to the 
Gnomon T V : But the Gnomon T V is equal to the reRiline C; (for ſeeing 
chat the Parallelogram EG is cqual to C and NL together;if you take away 


the equal Q O and LN,the Gnomon T V ſhall remaine equal ro C:) There- 


fore A Pſhall be alſo cqual ro the ſame C : Therefore; Taa given righe line | 


A B, &c, Which was to be done. 
To a given right line AB, to apply a paralelogram AP, 


AB, byaparalklogram R Q , alike to another parallkelogram 
| Can- 


w-— 
—_ P OF - 1 WPI 


me ——._ 


Conſtration He line AB being divided into twaequal pattsin the point 4 
n 


is che grearelt of all the applycd , the Deficiences being alike, you cannot * 


, | — rc 


equal to a given rettline figure C, exceeding the ſame groen tne | 


a) 1$: 6; 
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a) 14+ 2+ 


b) 25+ 1+ 


2) 39. 6+ 


| ſeeing rhar ir is equal ro the {quareH , which is made equal roC, andro 


| — — 


Ivide AB into rwo equal parts in E, and on the halfeE B, 
deſcribe the Parallelogram E G alike ro D, and alike pe- 
ſited then 2 make rhe ſquare H equal ro the reQiline figure C,, and 
Parallelogratn E G ; Þ to which make the Parallelogram I L equal, bur 
alikeroE G , and alike poſited : WhercforeI L ſhall be greater thanE G, 


Conflrutizon 


EG together, Therefore ſeeing that becauſe of che {1milirude of M K 
and EG, as MItoIlK, foEFroFG, the ſides MI andI K ſhall be alfo 
greater than EFandFG, forit I M andIK were equaltoE Fand FG, 
or leſſe , M K ſhould be equal ro E G, or leſle, as is manifeſt : Therefore 
having prolonged FE and FG, in ſuch fort, as FO and FN may be 
equal to] M and I K, and having finiſhed the Parallelogram ON, the 
ſame ſhall be alike, and alike poſited roE G ; ſeeing that it is equal to 
MK, andalike, and alike pofited : Wheretore < ON and E G ate conſti- 
tured abour one and the ſame diameter FP ; having prolonged A B and 


GBroQandR, andPO until they meer wich AV, parallel oFO , to 
the point V the Parallelogram AP ſhall be applyed to the line A B, ex- 
ceeding it by the Parallelogram QR, which « is alike ro EG, and there- 
fore to D. 


V R. P 


7” 
ent ens | {ay then that AP is equaltothe recline figure C,for «ſeeing 


thar AO andER are equal; and fE R is equal tothe comple- 
mentBN , AO fhall bealſoequaltoB N : Therefore adding the common 
partO Q, AP ſhallbecqualtoche Gnomon S T; buttheſaid Gnomon is c- 
qual tothe reQiline C; (for ſeeing that M K,that is ro ſay O N,is equalto C 
and EG together;if you rake _— common part EG,there will remain 
the GnomonsS T, equalto C: ) Therefore AP ſhall be alſo equal to the 


to be done, 
PROP. 3o. PROBL. 10. 


To drvide a terminated right hne propoſed A B , according 
to extream and meanreaſon in G. 


Conftration | T Aving deſcribed on the propoſed right line AB , the | 

ſquare AC, to the fide D A apply the re&angle DH, | 
equal cotheſquare A C, exceeding D A bythe Parallelogram AH, alike 
eo the ſame ſquare, in ſuch ſore as A H ſhall be likewiſe a ſquare , conſi- 
dering that a 7 f only is alike to a ſquare : Bur let I H divide 
ABinthepointG, I ſay that AB is divided according to extreama and 
_ reaſon, 


rectiline kgure C: Therefore , Toa given right line , &c. Which was | 


| 


Demoi- | 


— 


- —— 


—_——_—_ 


| 
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as 


—————— 


| Demonſtration Dr. that the reQiline figure D H,, and the ſquare AC, | 
are equal , if you take away the common parr AI, FG 
and GC will remain equal , the which having the angles AGH and 
BG lequal, to wit,right an: les, the fide wich are abour tizole equal angles | b) 146+ 
| ſhall be reciprocal, to wit I G, that is to ſay, AB 
& TINT 2 its equal , 1s ro GH, thartis to ſay,to A G , equal 
toGH, as AGistoG B: Wherefore the whole 
AB being to the greateſt ſegment AG, as the 
ot : faid ſegment AG is to thelefſer ſegmenrGB; 
B=—= A AB is divided according to extream and mcan 
PL : reaſon, by the Definition. 
Otherwiſe, we may demonſtrate that AB is 
Bl divided in the point G, according to extream | 
: and meanreaſon; ſeeing that there arethree lines 
22 Hes © AB, AG, and GB, and that the rectan- 
C I gle GC conteined under the firſt A B, andrhe 
third GB, 1s equal to the ſquare of the mean 
| AG, © thoſe lines ſhall be proportional , to wit, as ABrhefirſt ito AG |c) 19. 6. 
the ſecond, fo AG the ſecond ſhall be ro G Brhe third ; Therefore by 
| the Definition, A Bis divided in rhe point G , according to extream 
and mean reaſon. 
Yet otherwiſe, to finiſh the whole Problem; Ler4 A B be divided in | q) ix, 2 
the point G , inſuch ſort as the re&tanzle conteined under the whole AB, 
and the ſezment G Bbe equal to the ſquare of the other ſegment AC: 
I fay that A Bis divided ac G, according ro mean and extream reaſon : | 
For © again, as before, AB, AG, and GB, ſhall be proporcional, and |e) 14. 6, 
ſo the Propoſition maniteſt : Theretore , We have divided , &c, Which 
was to be done, 
PROP, 3:1, THEOR. 21. 
In rettangled triangles, 
UN ABC, the fioure BD, 
deſcribed on the fide BC, 
which ſubtendeth the right an- 
ge BAC, 15 equal tothe 
two fioures AF and A1, 
alike and alike deſcribed on 
the ſides B A and AC, which 
contein the right angle BAC. 
Demonſtration Fe: having drawn the perpendicular AK, from the 
point Aon BC, 4as BC ſhall bewo C A, fo |a)Cor-8.6,| 
CA ſhall be to C K : Wherefore as B C the firſt, ro C K the third, 
ſo the figure -BD deſcribed on the firſt , ſhall be to the figure CH, | 
| alike, and alike deſcribed on the ſecond , b and by converſion of reaſon; | þ) Cate 9,\ 
| or 20, ”, # 


CG ew 


AA— 


—_— 


— 


[| 8) 11-5. 


| 


* 
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— 


| 


— 


C) 24+ 5+ | 
| 


| 


: 


d) 8. 6+ 


C) 19. 6. 


f )19, 20.6. 


as CKroBC , ſothe figure C H to the figureBD: in like manner we 


ſhall ſhew thatas BK istoBC, ſo the figure BG isto the ficure BD, 
ſeeing that the thrce lines B C, B A, and B K are proportional. 

Therefote ſeeing that as C K the firſt magnitude, is ro B C the ſecond , 
ſoCHrhethird, is to B D the fourth; alſo as BK che fifth magnitude | 
isroBC the ſecond, fo BG the fixth, is to BD the fourth: < As the | 
firtCK, with che fifch BK, ſhall be to the ſecond BC; ſothe third. 
CH, with the ſixth BG, ſhall be toB D the fourth, but C K the firſt , * 
and BK the fifth together, are equal to the ſecond B C : Therefore the | 
third CH, and the fixth BG together , ſhall be likewiſe equal to the. 
fourth B D. Which was propotcd. 


Otherwiſe , 4 ſeeing thar the | 
triangle K A Cis alike to the tri- 
angle ABC, and that che ſides 
BC and CAarc Homologal ; (for | 
as BC ro CA, in the triangle | 
ABC,ſo ACtoCK, in the trij- 
angle A C K)<rhetriangle KA C 
ſhall be to the triangle ABC in | 
duplicare reaſon of C A to BC : 
Bur f the figure C H is to the | 
figure BD, allo in a duplicate | 
reaſon of C AtroBC, Therc-! 
fore 8 the triangle K AC thall ! 


h) 24+ 5+ 


1)19, 20. 5+ 


k) 24+ 5+ 


> 


be to the triangle ABC, as 
the figure C H to the figure BD , by 

that aSthe triangle K ABis to the triangle ABC, fo the figure BG is 
to the figure BD. 

Again, toraſmuch then as KA C the firſt magnitude, isto ABC the 
ſecond, ſo C H the third is toB D the fourth. Alſoas K BA the fifth , to 
ABC the ſecond, ſoBG the ſixth, to BD the fourth, has KA C the 
firſt, with K BA the fifth, ſhall be ro the ſecond ABC; ſoCH the 
third, and BG the fixth together , ſhall be ro the fourth BD. ButK AC 


and K BA, the firft and fifth rogether , are equal to the ſecond ABC: 


Therefore CH and BG, the third and ſixth cogethcr, ſhall be likewiſc 


] equal roBD the fourth. Which was propoſed. 


Otherwiſe, As the ſquare of A C the firſt magnitude , is tothe ſquare 
of Þ C the ſecond magnitude, ſo the fizure CH the third magnitude , 
to the figure BDthe fourth magnitude ; ſceing i that they are all in du- 
plicate reaſon of their fides A Cand BC; Likewile, as the ſquare of A B 
the fifth magnitude , is to the ſquare of B C the ſecond magnitude, ſo the 
figureBG the ſixth magnitude, is to the figure BD the fourth magni- 
rude : Therefore k as the firſt magnitude with the fifth , to wit, the 
ſquare of A C , with the ſquare of A B, thallbetothe ſecond, that is to 
ſay , rothe ſquare of BC, ſo the third magnitude with the ſixth , ro wir, 


che figure C H, with the figure BG , is to the fourth, rowit, to the fi- | 


eure BD: Burt the ſquares of AC and AB together, are equalto the 
_ of BC: Therefore the: figures CH and BG together , ſhall be 
alſo equal to the figure BD. Which was propoſed : Therefore , In 
reangled triangles, &c. Whick was to be demonſtrated, 


PROP. 


I CE 


| 


the ſame reaſon 1t may be ſhewn | 


—_—— —_—_ 
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PROP. 32. THEOR. 22. 
A If to tran 


D 


B 


DE , are diſpoſed (compounded) according to an angle A C D, 
in ſuch ſort as their Homologal ſides AB aud DC, and AC 


thoſe trianoles [ball be placed in one and the ſame right tine, 


Demonſtration FOr ſeeing that A Band D C are Parallels, 2 the angle A 

ſhall be equal to the alternate angle A C D, and bythe 
ſame reaſon, the angle D ſhall be equal to the ſame angle ACD: And 
therefore A and D thall be equal to one another ; foraſmuch then as the 
triangles ABC and D CE have the {ides about che equal angles A and 
D proportional , they ſhall be 3 wp. and ſhall have the angles B 
and D CE equal: Therefore adding the equal angles Aand ACD, the 
two angles Band A ſhall be equal ro the ewo angles DC E and A CD, 
that is roſay, to the whole angle ACE: Again, adding the common an- 
gle ACB, thetwoangles ACE and ACB ſhall be equal cothe three 
angles of the triangle AB C » But b theſe three angles are equal to two 
richt angles: Therefore the rwo angles ACE and ACB ſhall be equal 


| 


PROP. 33. THEOR. az. 


In equal circles ABC aud EFG, the angles bave the 
ſame reaſon to one another as the circumferenes B C and F G, 
on which they infiſt , whether they mſiſt being conſtituted at 
the Centers D and A , or at the circumferences at A and 
E 3 And alſo the Seftors BD C and FHG are tbe ſame 
to one another , foraſmuch as they are conſlututed at the 
Center. 


LIMI 


| | Demon- 


gles ABC and 
DCE, mh&b 
bave two fides 
ABand AC pro- 
porttonal to two 
C E fides DC and 


and DE may be alſo parallels , the otber ſides BC and C E of 


to two right angles; and © theretore B Cand C E ſhall make one right | 
| line : Therefore , If two triangles, &c.. Which was to be demonſtrated. 


| 


a) 29. I. 


es 


— —— 


© 
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d) 27. 3: 


c) 6. def. 5. 


— 


\ and CDI » bh which are likewiſe _ , the ſeftors BD Cand C DI 


Demonſtra:10 FP Or having drawn the right lines BC and FG, 2 apply | 
in the circles the line CI, equaltoBC, and GK and 
KL, eachequaltoF G, and draw the right lines I D, KH, and LH: 
Tien foraſmuch as BC and CIarecqual, bthearches BM CandCNI 
ſhall be likewiſe equal z and therofore © the angles BDC and C DI 
are equal ; by the ſame reaſon, the arches FG, GK, and K L, and the 
angles FHG , GHK, and KHL, are cqual : Theretore the angle 
B D I ſhall be as much Multiplex of the angle BDC, as the arch 
BCI is Multiplex of the arch BC ; by the ſame reaſon , the angle 
F H L ſhall be as much Multiplex of the angle FHG , as the arch 
FG L iis of the arch FG ; ſecing that the angles BDI and FHL 
are divided each into as many equal parts as the arches Bland FL, on 
which they infiſt ; Theretore, it the arch B CI be cqual to rhe arch 
FGKL, 4of neceſſity the anzle BD I ihall be equal to the anzle FH L, 
and if the arch be greater than the arch, the angle ſhall be greater than 
the angle , and if lefler, lefler : VVherefore the arch BCTI, and | 
the angle B D I, cquimultiplices of che firſt and third Magnitudes , 


BC and BD C ſhall be together either greater , equal , or leſſer 
than the arch FGK'L, and the angle F H L cquimultiplices of 
the ſecond Magnitude F G , and of the fourth FHG ; it they be 
taken ſo as to anſwer one another : Wherctore < as the arch BC the 
firſt Magnitude, is to thearch F G the ſecond Magnituds, ſo the angle 
BD Cthe third Magnitude, to the angle FHG the fourth Magnitude, 
the ſame may be ſhewn of the anglesar the circumference, 

Secondly , Ilſay rhat as the circumference is to the circumference , ſo 
the ſeQor 1s to the ſe&or ; Conſtitute in the ſegments B C and CI, the 
angles BMC and CN 1, which fſhall be equal, inſiſting on the equal 
arches BAC and CBAI: Wherefore the ſegments BMC and CNI | 
ſhall bealike; 8 and therefore equal to one another, being conſtirured on 
the equal right lines B C and C [ : Thereforeadding the rrianzles BD C 


ſhall be made equal; wherefore the {c&or B DI thall be as much Mulci- 
plex of the ſe&or B DC,asthearch B C I is of the arch B C : Likewiſe the 
{cor FH L (ball be ſhewn to be as much Multiplex of the ſe&tor F HG, 
as tbe arch FG KL 1sof the arch FG, bur foraſmuch as if che arch 
B C Ibe equal rothearch FGKL, alſo the ſector B DI is equal to the 
ſeFor FHL, (as hath been ſhewn in the ſectors BDC andCDI,) 
and if greater, greater , andif leſſe, leſſe; rherefore rhe arch BC 1 and 

'the | 


_ 


- 
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the Sector B DI, cquimultiplices of the firſt Magnitude BC, and of 
the third Magnitude B DC , ſhall be deficient rogerher, of the arch | 
FGKL, and of the ſeor FH L , equimultiplices of the ſecond: Mag- | 
nitudeFG , and of che fourth FH G, or together ſhall be equal , or ſhall | 
excced , if they be raken fo as they anſwer to one another : There- 
fore i as the arch BC che firſt Magnirude, isto the arch FG, the ſecond | j) 6. det. 6. | 
Magnitude; ſo the ſetor BDC, the third Magnitude , to the ſeQtor 
F HG the fourth Magnitude : Therctore , If ia equal Circles , &c. | 


Which was to be demonſtrated. | 


COROLLARIE.1 


It is manifeſt from this , that the Seftoy is to the Srfor , as the angle i to the 
angle z for the reaſon of the one ts theother , to wit, of the angle BDC, to the an- | 
gleFHG, andof the Sefor BD C tothe Seflor FH G, # the ſame as the rea- 
{07 of the arch B C to the arch F G : Wherefore * they ſhall be the ſame toone another, | k) 11 5: 


COROLLAKIE. II. 


It wlikewiſe manifeſt , that as the angle at the Center i to four right angles, 

! ſo the arch which ſubtends the ſame angle, ts to the whole Circumfererce , and I) 33: 6. 

rontrarily , as four right angles are to the angle which is at the Center , ſo the whole 

Circumference # to the arch which ſubtenads the ſatd _= | 
For 4s the angle at the Center ts to 4 11ght angle at the Center , ſo the arch 

which ſubtends the ſame angle, us to a quarter of the Circumference of the Cir- 

cle, or to the Quadrant which ſubtends the ſaid right angle : Wherefore 4s the | 

angle at the Center , ſball be m to the quadruple of the _— angle, that 6 to ſay, | m) 33:6. 

» ſhall be to the - 

th 


——— 


to four right angles ; ſothe arch ſubtended of the ſame ang 
arwple of the Quadrant , that is to ſay, to the whole Circumference , by what 
been demonſtrated in the two and twentieth Propeſition of the Fifth Book, Which 
was firſt propoſed. | ' 

Foraſmuch then as the angle at the Center « to four right angles , ſo the arch | 
| | which ſubtends that angle , # to the whole Circumference ; ; corverſion of reaſon, | 
as four right angles to the angle at the Center , ſs the whole Circumference ſhall | 
be to the arch which ſubtends & ſaid angle at the Center. Which was in the ſecond | 
place propoſed. | | 

But it may alſo be thus demonſtrated, " ſeeing that as the right angle at the Cen- | n) 33.6, 
ter is to the angle at the Center, ſo the Quady ant or fourth part of the Circumfe- 
rence , which ſabtends the ſame right angles to the arch which fubrencs the [ame angle | 
at the Center not being 4 right angle. Likewiſe as the quadruple of the right angleythat | 
is to ſay, four right angles , ſhall be to the angle at the Center, bywhat hath been ſhewn | 
in the two and twentieth Propeſition of the Fifth Book ,, ſo the quadruple of the 
Quadrant , thats to ſay , the whole Crcumferexce ſhall be to the arch which ſubtends 
the ſame angle. Which was propeſed. 


— 


The End of the Sixth Element of EUCLIDE. 
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SEVENTH ELEMENT 


EUCLIDE. 


THE ARGUMENT. :. | 
=FA{therto, Euclide hath treatedot the firſt 
Wl part of Geometry, to wit , of that which 
concerneth Planes; there remaines the 
/394 other part which treats of Solids, but 

BI ficſtof all ic hath been fonnd neceſſary 

Sf to treat of Lincs commenſureble and in- 


ledge of theſe Lines is requiſite for the 
explication and demonſtration of the proprieties of divers S0- 
lid Bodies , and principally of thofe which are named KRegsy- 
lars ; for that, without the knowledge of thoſe' Lines the 
tract of Solids would be imperfe&t 3 Moreover, withour thole 


Linzs, divers ſides, as well Planes as Solids (if you will re- | 


duce Geometry to ule and praftice) cannot be,cxpretled of 
underſtood, for divers of the ſides are thoſe Lines which the 


Creeks Call 4'>oyo0,, thatis toſay; frrational, if they be not ir- | 


rational, they are incommenſugable in Tetigth amongſt them- 
ſelves, and therefare are not expretied by Numbers, 


Now ſeeing that the explication and underſtanding of | 
thoſe Lines, is as it were wrapped up, and joyned with Nzm- | 


bers,inſuch ſort as without them they cannot be known , it 


is found needful in the firſt place to treat of Numbers; Where | 
A a fore, } 


commenſurable, for as much as the know- | 


; 


OI nt ee CE COPY 


'THE SEVENTH ELEMENT. Lib. z. 


fore, in this ſeventh,and the two following Books, Exclide un- 
foldeth the affetions and proprieties of Numbers, in as much 
as they may ſerve in Geometry , to the end that inthe Tenth 
Book he may make the Demonſtrations of Lines commenſu- 
rable and incommenſurable, more amply, and with greater fa- 
cility. 


— — CO I_ 


DEFINITIONS. 


1 UNITY is that according to which every thing, of thoſe 
which are, 1s ſaid tobe one. 


PEginning then,according to his Cuſtome, by the Principles , he defineth 
firſt of all Unity : For according to unity we uſe to call one body , 
one body: one animal, one animal : one ſtone, one ſtone: and ſo of other 
things. And finally , Unity receiverth no diviſion in Numbers, even as a 
point tn Magnitudes. 


2 NUMBER, # « Multitudt compoſed of Unities. 


Hart is to ſay, if you take as many uniti:s as you pleaſe together , the 

colletion of them ſhall be called number , from whence it is manifeſt, 
that in every number there are ſo many parts, as there are vnites that 
make it: Soas unity is part of each number named by the ſame number of 
which itisa part, asthe number 8, compounded of 8 unites, divideth ir 
ſelt into ſo many parts, to wit in 8 unites, each of rhem being ſaid to be 
the 8th, partof the number 8, &c. from whence ir follows, that all the 


' numbers are commenlurable amongſt themſelves , 'ſeeing they are all mea- 


ſured by one and the ſame meaſure, to wit,by unity, as is before ſaid, which 
cannot agree with all Magnirudes, as ſhall be ſhewn inthe Tenth Book, 


3 4 Number 1s apart of another number; the leſſer of the grea- 


ter, when the leſſer doth meaſure the greater. 


His Definition reſembles that of the 5*h. Book , by which Euclzde defi- 
nerh the part of a quantity continued , for asthere , ſohere, he defi- 
neth the aliquot part , whichis ſaid exa@ly to meaſure his whole, As 6 is 
ſaid tobe part of 18, foraſmuch as 6 meafureth 18 exaaly , and leaves no 
remainder, in like manner, each of theſe nnmbers 3,4, 6, 8, is a part of 576. 
Sceing that each of them dve meaſure ir exaRly, for every part taketh his 


ee 
—— 


name from the number by which ir meaſureth another. As6 is ſaid tobe 
the ſeventh part of 4z , becauſe 6 meaſureth 42z by 7, that is to ſay, iscon- 
teined in 42,7 times exaGly, and fo of the reſt, 


4 But 


Lib.7. OF EUCLIDE. 


"Em 


But a number 15 ſaid to be parts of another greater number, 
pbenthe leſſer duth not meaſure the preater. 


A $ 4 is not ſaid tobe part of 6, for as muchas 4 the leſſer number doth 
not meaſure 6 preciſely , buc ſhall be called che two parts of 6, towit4 , 
and 5 ihall be called parts of 18, to wit +;, for as much as unity which is 
their common meaſure, is conteined 5 times in 5,and 18 times in 18. 


5 Arumber is ſaid tobe Multiplex of anotber leſſer number ; 
when the leſſer doth meaſure the oreater. 


þyYe as a number which doth preciſely meaſure a greater number , is 
{aid to be part of that greater number, ſo alſo the greater numver which 
is meaſuredby the lefler number , is ſaid ro be Multiplex of che lefler num- 
ber , and ſo alſo,as a number which doth not exa&tly meaſure a greater 
number , is not ſaid ro be a part bur parts of the greater number , alſo rhe 
greater ſhall not be ſaid ro be Multiplex of the lefler number by which ir is 
not mcaſured , as 4 isa parc of 24. Secing that 4 doth meaſure 2 4 preciſe- 
ly, and in like manner, 24 is {aid to be Multiplex of 4, for that it is mcaſy- 
redof 4, and 30 1s Multiplex of 6, foraſmuch as 6 doth meaſure 30, 8&c, 


6 An even number 1s that which may be drvided in two equal 


Parts . 


$ allthe following numbers 4, 1c, 40, 100, 1000, are ſaid tobe even 
numbers, fora{mnch as each of them may be divided in two equal parts, 
whercot their halves are 2, 5, 20, 50, 500. 


7 But anodde number is that which cannot be droided into two 


equal parts,or which differs from an even mumber by an untte. 


A S all cheſe numbers 5, 21, 15, 37, 101, are called odde numbers, becauſe 
: A they cannot be divided in two equal parts , or becauſe they differ by 
unity from the even numbers 4 10, 14, 36, 100, &c. 


8 A number evenly even, 18 that which an even number dutb 


meaſure by an even nunber. 


A $ 22 isſaidro be evenly even , becauſe $8 an even number doth meaſure 
it by 4, which is alſo an even number, 24 is alſo ſaid to be evenly c- 
ven; ſeeing that 4 an even number doth meaſure itby 6, alſo atteven hum- 
ber, &Cc. 


g A number evenly odde, is that which an even number doth mea- 
ſure by an odde number. 


L fr is tolay, thatif aneven number meaſure an even number by an 
oddenumber , rhe nnmber meaſured ſhall be called evenly odde. As 
Aa 2 ; 


30z 
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30, which 2 aneven number doth meaſure by 15 an odde number, and 6an 
even number doth meaſure the ſame 3o by 5, an odde number, &c. 


10 But anumber oddely odae, 5 that which an oaat number doth 


meaſure by an odae number. 


- A $ 45, which is meaſured of 9 an odde number, by 5 alſo an odde num- 

berzis ſaid ro be a number oddely odde, and alſo 15 which is meaſu- 
.redof 5by 3 ,and theſe 9,21,25, 27, 33, 35 » &c. are ſaid to be oddely 
odde nnmbers. 


I 1 A PrimeorFarſt number,zs that which only umty doth meaſure. 


T Hatis to ſay, that if a number cannot be meaſured by any other num- 
ber, bur onely by unity , ſo as it cannot be ſaid robe evenly even, or 
evenly odde, or unevenly odde;that number ſhall be called a Primenumber, 
as theſe numbers 2, 3, 5,7, 11513, 175 19523 293 31, &c. for onely unity 
meaſureth them, 


12 Numbers,Primes to one another , are thoſe which have onely 


unity for their common meaſure. 


_— is to ſay, thar if two or more numbers are propoſed, and that there 
cannot be tound any number which doth preciſcly meaſure each of 
them , ſave onely unity , thoſe numbers are ſaid ro be Primes amongſt 
themſelves, as 15 and 8, or 3 and 5, are Primes amongſt themſelves, for as 
much as there is onely unity that may be a common meaſure to them, 


13 ACompound number,is that which ſome mamber may meaſure. 


{ Hem Geometricians do call thar a Compound number which ſome o- 
ther number doth meaſure beſides unity, as 15, which is meaſured by 
5 and 3. Now it is manifeſt thar all even numbers excepting onely the B1- 
nary, are Compound numbers, being all meaſured by 2, trom whence ir fol- 
lows,that all che Prime numbers ſave onely the Binary are odde, the Binary 
being rhe firſt of even numbers. 


1.4 But numbers compounded amongſt themſelves, are thoſe which 


are meaſured by ſome number, as their common meaſure. 


Wo or more numbers, which are meaſured by ſome number beſides u- 
nity, as by their common meaſure , are ſaid to be compounded amongſt 
| themſelves, —_— that each be not compounded of himſelf, As 15 and 
| 24, are compounded amongſt themſelves , for as much as 3 doth meaſure 
| both, as their common meaſure : alſo 7,21, and 35 are compounded a- 
' mongſt themſelves , for the firſt of them doth meaſure ir ſelf , and the two 
| others, although it be a Prime of it ſelf. 


[ 
' 
[ 
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15 Anunber 1s ſaid to multiply another number , when there is | 
produced another number, which is compounded as many Hmes 


of the Multiphcator ,as there are wntes in the Multiplicand 
A $ 6thall be ſaid ro multiply 8, when 8 ſhall be compounded as often 


times as there are unites in the Multiplicator 6 , to wit, fix times, and 
1 thac there ſhall be produced anorhernumber,to wit 48,alſoby change,$ ſhall 

be ſaid ro multiply 6, if you rake 6 eight rimes,ro wit, as often as there are u- 
nites in 8, and that it make the-lame 48, even ſo a number ſhall be ſaid to 
be produced of two numbers , by multiplying the one in the other, as 630f 


7 and 9, &Cc. 
16 But ben two numbers multiplying one anotber due produce 
a number ,the number produced ſhall be called a Plaime,and the 


numbers mbich multiply one anonber (ball be ſaid to be ſides of 


the Plame. 


| GH number produced by the mutual Multiplication of two numbers is 
called a Plaine foraſmuch as his unites being diſpoſed in length and 
breadth doe reprefent a reQangle Paralle- 


logram, whoſe ſides are the two numbers | 
ten one another , as hath been ſaid GY RX. OY | 
in the ſecond Book , as 24 the produd of 4 © 0 0 0 0 © | 
by 6, is ſaid to be a Plaine number, whole fg, g © © @ & | 
ſides are 4and6,; Seeing that their unites | 
diſpoſed in length and breadth doe repreſent CCS LS 

a reangled Parallelogram. p 


17 When three numbers multiplymg one another doe produce a | 
number , the number produced ſball becalleda Solid,and the 
numbers which multiply one another (ball be called the fides of 
the Sold. 


I; Qralmnch as theſe three numbers 2, 3, 4, mulciplying one another pro- 
duce 24, for 2 by three produceth 6 , and 6 by 4 produceth 24 , other- 
wiſe 2 by 4 makes 8, and 8by 3 makes 24, 


—— 4 


that number 24 ſhall be called a'Solid yz and E H 

the numbers 2434,are the ſides; for as much | 
as the unites diſpoſed in length, breadth and A 
depth, doe repreſent a Solid igure called 

Parallclepipedon,as ſhall be explained in the G 


preſſed by the three numbers which are Þ C 
| multiplied in one another ; For if you mul- ' 
| tiply 2 by 4 , you ſhall have $ for the number. of the Bafe BG of the Solid 
| AGwhole length is 4 unites,and breadth 2 ; andif this Baſe be —— | 
y —_ 


11*h, Book , whoſe three dimenſions are ex- 


——_—— 
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| 


| by 3, the whole number of the Solid, to wit 24, will be produced, being 


three uuices high, &c. 


18 A Square number 15 that which 15 equally equal, or which 


18 conteined under tho equal uumbers. 


Hat is to ſay,produced of two equal numbers multiplied by one another. 
This Plaine number,which is equally equa];thar 15 to ſay,whoſe unites 
diſpoſed in lengrh and breadth , doe reſemble a reetangle Parallelogram, 
whoſe Length and Breadrh are cqual , and 
® ® in ſuch ſortas all the ſides are equa], or thar is 
produced of two equal numbers, and therefore 
is contcined under them, is called a ſquare, as 
25,conteinedunder 5 and 5thar is to ſay,is pro- 
duced by the mutual multiplication of che two 
fives the one by the other , for his unites being 
ranged in form of a Plaine, doth repreſent a 
perte& Square, having five unites'on each ſide, 
and thercfore cqually equal z Bur either of rhe 
ſides of the Multiplication of which it is produced, 1s called the root of the 
Square, 


\FL 
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19 AC ube number ts that which is equally equal equally , ur 
which x8 contemed under three equal numbers. 


= is to ſay, produced of three equal numbers multiplied by one ano- 
ther. 
He calls this Solid a Cube , which is equally equal equally, that is to ſay, 
whoſe unites diſpoſed in length, breadth,and depth, doe repreſent a Geome- 
| cal Cube, in'ſuch ſorras that all his Dimen- 
ſions, to wit, length, breadth and height,or 
depth, are equal; or which is produced of 
three equal numbers, as 27, which is con- 
teined under theſe three numbers 3, 3, 3, for 
three times 3 makes s , and three times 9 
makes 27, for all his unites ranked in form of 
a Solid doe repreſent a Geometrical Cube; 
having 3 in every Dimenſion, andeachcf 
theſe three numbers is by the Geometricians called the Side of the Cube,and 
of divers Arithmeticians the Cubick Root. 


20 Numbers are proportional, when the firſt 1s as much 
Multiplex of the ſecond,or the ſame part or parts thereof that 
the third 1s of the fourth. 


O*® elſe when the firſt doth contein as many times the ſecond, and over 
and above one and the ſame part or parts thereof , that the third doth 
contein of the fourth. 

To theend you may the better comprehend all the numbers proportional 


are) | 


LIMI 


—_—— 


|theſecond , as the third doth contein the fourth, and over and above the 
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in all the kinds of proportion of aqua » (asall the unequal numbers ; 
becauſe you may underſtand | 


are) we have added theſe words, as we 
what Eucdide ſaith hereon , as alſo to render this Definition more plain and 
intelligible ; (or elſe, when the firſt conteineth as many times the ſecond, 
and over and above one and the ſame part or parts thereof, as the third 
doth of the fourth.) For the vulgar definition of Eaclide , (which Clauzus 
thinks to be corrupted) comprehenderh onely che numbers proportional in 
the proportion multiplex and ſub-multiplex, and the other proportions 
of leſſer inequaliry. For in the proportion Multiplex , there are four 
numbers proportional , when the firlt is ſo much Multip!cx of the ſecond, 
as the thirdis of the fourch , and in the ſub-multiplex when the firlt is the 
ſame part of the ſecond , that the third is of the fourth, and in the other 
proportions of leſſer inequality , when the firſt is the ſame parrs of the ſe- 
cond that the third is of the fourth , as the Definition of Exclide will have it, 
but by chat it cannot be comprenended, which are the numbers proportional 
in rcaſon Super-particularSuper-partient; Multiply Super-partecular and Multiply 
Super-partient;forin all theſe the firſt number is not ſoMultiplex of the ſecond, 
as the third is of the fourth , nor the ſame part or parts z but the firſt 
conteins the ſecond, and rhe third the fourth equally , to wit, once or more, 
and over andabove one and the ſame =_ thereof , or ſame parts, as is ma- 
nifeſt by Definition the 4*Þ, of the Fitth Book. 

Wherefore theſe numbers 12, 4, 9 3, are proportional , the firſt being 
ſo Multiplex of the ſecond, as the third is of the fourth, ro wit Triple, For 4 
is ſuch a parr of 12,(rowitone third) as 3 is of 9g: Againe, 6, 8, g, 12 , arc 
proportional , foraſmuch as 6 is the ſame parts of 8, as 9 is of 12, to wit, 
the chree quarters; Laſtl , T» 6, I4, I25 and T7» 45 I4 8, and Il,z5, 22, 10 
and 12,524 10, are numbers proportional, for as in the firſt example, the 
firſt number conteins once the ſecond, and the third conteins once the 
fourth , and over and above, part, and in the ſecond example, the firſt 
conteins once the ſecond, and the third the fourth , and overand above }; 

s$, inthe third example twice, and; part, andin the laſt examplethe 
ES onceins twice the ſecond, and the third the fourth, and over and a- 
bove3 parts, for otherwiſe the numbers ſhould not be in any kind proporrti- 
onal ; Therefore, whenſoever 4 numbers are put proportional, you muſt ac- 
cord that if the greater numbers are compared to the lefler , the firſt and 
the third ſhall be equi-multiplices of the {econd and the fourth , or clfe the 
firſt and the third ſhall equally contein the ſecond and the fourth , and over 
and above the ſame part or parts, and contrariwiſe, it the firſt and the third 
be put equi-mulriplices, or elſerhat the firſt be ſaid rocontein ſo many times 


ſame part or parts , you may gather that the numbers are proporrional , as 
if you compare the leſſer with the greater , and that they are ſaid to have 
the ſame proportion , you mult conteſle that the firſt is the ſame part of the 
ſecond, as the third is of the fourth, or the fame parts, and contrariwiſe, 
if the firſt be put the ſame part of the ſecondas the third is of the fourth , 
or the ſame parts, you may conclude that thoſe nnmbers are proportional. 

But Ewl;de defineth onely thoſe numbers proportional there, which have 
the ſame proportion of inequality : For if there be queſtion of the proporti- 
on or reaſon of equality , it is manifeſt that the firſt ought to be equal corhe 
ſecond, and rhe third to the fourth,to the end they may be ſaid to be propor- 
tional. 

Now from this Definition may be gathered manifeſtly that the equa] 


num- 
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numbers have the ſame reaſonto one and the ſame,and contrariwile one and 
the ſame to the equal, alſo that the numbers which have the ſame reaſon 
to one and the ſame, or to which one and the ſame number harh the ſame 
reaſon, are equal. 

For ſeeing that equal numbers are equi-multiplices , or the ſame part, 
or the ſame parts;alfo ſecing thar one and the ſamenumber is equi-multiplex 
of the equal numbers,or the ſame parr or parts, or conteinerh r1em equally, 
and over & above the ſame part,or the ſame parts of them,it 15 manifeſt char 
equal numbers have the ſame reaſon to one and the ſame , or one and the 
ſame toequal numbers according to this Definition. Againe , foraſmuch as 
the numbers which have theſame reaſon to one and the ſameare equi-mul- 
tiplices thereof, or of the ſame part or parts , or dorh equally contein ir,and 
over andabove the ſame part or parts thereof : And a number which hath 
the ſame reaſon to certain other numbers is equi-mvltiplex of them,or of the 
ſame parrt or parts , or conteineth ir equally , and over and above the ſame 
partor parts thereof, according to this Definition , it is manifelt rhar rhe 
numbers which have the ſame rea(on to one, or ro which one and the ſame, 
bath the ſame reaſon, are equal amongſt themſelves. 

In like manner , it may be ſaid thar there is greater reaſon of a greater 
number to one and the ſame, then of a leſſer, and contrariwiſe, one and the 
ſame hath greater reaſon to a leſſer , then ro a greater number , alſo chat 
number that hath the greateſt reaſon to one and the ſame, is the greater 
number , and that number to which one and the (ame hath the greateſt rea- 
ſon is the leſſer number ; which things arecaſie, it this Definition be well 
underſtood, 

Clauviw ſaith here, that this Definition agreeth alſo in broken numbers, 
whether there be whole numbers joyned with them or not : For Example, 
theſe four numbers are pro CE i» 4» 4» 2» the firſt being ſo Multiplex 
of the ſecoud, as the chirdis of the fourth}, ro wit, double, which will ap: 
pear , if you reduce the two firſt into the ſame Denomination z towir to £ 
and;z, and che two laſt to;andz in like manner theſe four are proportio- 
nal 23, 4 ,%, 152.4, ſeeing that the firſt is fuch a parr of theſecond, as the 
third is of the fourth , to wit, the half , which is manifeſt, reducing thetm 
into one Denomination, to wit, to '?, *%, and5, 2, inwhich Clauims rs much 
miſtaken , in not conſidering that to ſpeak properly , there are nobroken 
numbers or Frations , Uniry being indiviſible , according to Exclide , and 
the Fra&ion making it ſelt in the rhing numbred, and nor in the Numbers, 
to wit,when you divide any whole number into other equal parts, and of 

another name , which parts being applyed ro numbers, or the numbers ap- 
aq rothem, they are then abſolute numbers, that is to {ay, whole num- 

rs, asin the Examples above, where he ſaith, that £ are double to }, you 
muſt underſtand that theſe numbers 6 and 3 , are taken abſolutely , wl as 
whole numbers , without regarding the name , for you ought onely ro com- 
pare the number to the nutnber, wirhour comparing the name ro the name, 
that is to ſay, to the Denominator, and ſo you ought ro underſtand as touch- 


ing the reſt; for! choſe things thus reduced are no more Fractions ; See- 


ing that Fractions are ſo called onelyin compariſon to their whole, ſo divi- 


ded into parts of another name : but theſe parts applyed ro numbers, are 


whole numbers, and fo Excl:de doth underſtand. 


21 Plant 
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21 Like Plaine numbers and like Solid numbers , are ſuch as 
have their fides proportunat. 


TY che end that a Plaine number may refemble another Plaine number; 
it is not neceſſary char two ſides of the one, (which you pleale,) bepro- 
portional to two (idesof rhe other, (w.-ich you pleaſe alſo ; ) bur it ſufficeth 
that the one harh two fides , (which fo ever they be) proportional to an 
ewa ſides of the other , as the Plaine numbers 24 and 6 are alike; forat- 
much as the ſides of that of 6 and 4, are proportional to the fides of the 0+ 
ther of 3 and 2, although that the other ſides of the firſt 8 and 3, or 12 and 
2, are not proportional co that of z and a. | 

In like mangex\it is not requiſice that to the end that twa Solid numhers 
be alike, that three of the {1des of the ane (which you pleaſe) be propor- 
tional to three of the other , (which you alſo pleaſe) bur ic ſufficerh thar 
three ſides be proportional to any three {ides, tor ſo they are reduced inco 
a Solid forme, according to their unites, and their L2ngrhs, Breadths, 
and Heighths, ſhall be proportional, as the Solid numbers 192 and 24 are 
alike , the (ides of the one 8, 6, 4 , being proportional to he fides of the 
other, 4 323 alchough the orher ſides of the firſt, 12, 8, 2, or 16,4, 3, are 
not proportional cothe ſides of the other, 4, 3» 2, &c. 


22 A perfeit number, 1s that which is equal to all Ins aliquot 


parts. 


T Hat is to fay, fuch a number to which his parts being put together are 
equal, (to wit all his aliquot parts, ) and that number is called by the 
Mathematicians a perte& number , as 6, 28, 496, for the firſt conteineth 
theſe three aliquor parts 1, 2, 3» which rogether doe make 6, all theſe of 
the ſecond aie 1, 2, 4 7, 14, whoſe ſumme do make 28 , and thoſe of the 
third 1, 2, 4» 8, 16, 312 625 124» 148, all which being added rogepher do 
make 496, &C. 

Andif all the aliquot parts of a number taken together be greater then 
it, it ſhall be called fa Py if leſſer, deficient. 

Whenceir appearesthatx this word part , israken by Ezlede onely for an 
aliquot part, for otherwiſe every number ſhould be a perfe&t number, every 
number being equal to all his parrs, it each |cfler number may be faid to be 
parts of a greater, wherher it meaſure it or nor. 


To theſe Definitions of EUCLID E we ſhall 
adde theſe which follow , according 


to ſome Interpreters. 


23 A nunber is ſad to meaſure a number by that number , which 


multiplying or beg multiphed , produceth the ſame number. 


A $ 4> {hall be ſaid zo meaſure 12 by 3 , foraſguuch as 4 multiplied by 3 
producerh z 23 again, 3 fhall be {aid tg meaſure rhe ſame 112 by 4,{eeing 


that4 multiplying z producerh 12,8&. Bb 
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24 Proportion or Reaſon of numbers is an babitude of one 
number to another, according to what the one is Multiplex of 
the other, or part or parts, or elſe conteineth1t once, or driver's 


times, and over and above a cetaine part or parts theredf. 


A $ if you compare 20, with 4 according to what 20 is Multiplex of 4, to 
wit, quintuple, this compariſon or habitude ſhall be called reaſon, as 
hath been faid in the third Definition of the 5 th, Book , where Euclide hath 
ſpoken of Reaſon in general. 


| 


25 Two numbers are ſaid to be terms or Roots of a proportion 
towhich three cannot be found two leſſe numbers, m the ſame 
reaſon or proportion. 


26 When three numbers are proportional , the firſt is ſaid to 
have to the third , the double reaſon of that of the firſt ts the 
ſecond : and when there are four , tbe firſt is ſaid to be tothe 
fourth m triple reaſon of the firſt to the ſecond, andſo in one 
and the ſame order , one over and above , until the proportion 
be fauſbed. 

27 If there be ſo many numbers as you pleaſe in order , the rea- 
fon of the firſt to the laſt, ts ſaid to be compoſed of the reaſon 
of the ſecond to the third, and of the third to the fourth, and 
ſo in order until the proportion be fimiſbed. 


— — 


PETITIONS... 


| lrisrequired tobe granted. 
1 That'it 1s poſſtble to take numbers equal or Multiplices to 


any number groen. | 


2 That it 1s poſable to take a greater number then any given 


number. 


A Lthough that number cannot be infinitely diminiſhed , but comes 
co unity indivilible , it may nevertheleſle be augmented infinitely vY 
the 


4 A _— i. 


| 


| of his unites. 


. 


the continual addition of unity , therefore any number being propoſed, a 
greater may be found, to wit, that which is produced: by the addition of a 
unite , or of divers unites to the number given. 

{| 


COMMON SENTENCES. 


1 Numbers equ-multiphces of equal numbers , or of one and 
the ſame number are equal to one another. 


2 Numbers of abich one and the ſame number us equi-multt- 


plex , or of which equal numkers are equi-multiplices, are 


equal one to anther. 


3 Numbers that are the ſame part, or the ſame parts of equal 
numbers , or of one and the ſame number are equal to one 
anither. 


4 Numbers ,of which one and the ſame number or equal numbers, 


are the ſame part, or the ſame parts, are equal to one another. 


Umty meaſureth every number, by the wmtes that are therem, 
that 1s to ſay, by the ſame number. 


Or the unite being taken ſo many times as there are unites in the number 
.. propoſed , doth conſtitute the ſame number , and therctore ir is meaſu- 
red by the unites that are therein , that is to ſay, by the ſame number made 


6 Every number meaſureth it ſelfe by umty. 


Eeing that every number once taken is equal to itſelf, it is manifeſt that 
every n':nber meaſurerh it ſelf by unity, . 


7 If anumber multiplying a number , produce another number, 
: the Multipluand (ball meaſure the produdt by the Multiph= 


cator :. but the Multiphcator ſball meaſure the ſame by the 


Multiplicand 
pe let B multiplying A produce C, I ſay, that A meaſureth C by B, and 
B 


.- 


meaſureth the ſame C by Aztor(as by = 15 Defin.)ſeeing that B being | 
B b 2 as | 


_— 


—— 
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as. many times compounded , as. there arc 

unites in A,doth make C : it is manifeſt. that - A....4B...3 

Bdoth meaſure C by A ,, and by the ſame C............ 12 

reaſon, A doth meaſure the ſame by By 

Secing that B multiplying the ſame A doth produce the ſame C, as ſhall be 
demonſtrated in the 16 Propoſition of this Book. 


8 Ifamumber meaſure another munber, that number by which 
meaſureth it, doth meaſure tbe ſame by the unites that are im 
the number meaſuring , that 1s to ſay, y the ſame number 


meaſuring. 

| ND Oraſmuch as the number 6 doth meaſure 18 by 3, the ſame 3 ſhall 
meaſure 18, by 6, that is toſay, by the unites that are in 6, for ſecin? 

that 6 doth meaſure 18 by 3 , the number 18 ſhall be (according tothe 23 


Defin.) produced by the multiplication of 6 by 3, or of z by 6, therefore by 
the afore-going Axiome 3 ſhall meaſure 18 by 6, 


If a number meaſuring a number , multiply that number by 
which it meaſuretb it , or is multiplied thereby, ut will produce 
the number which it meaſureth. 


Be the number A meaſure C by B , I ſay, that A multiplyingB or multi- 
plied of B produceth C , for (by the 25 Definition) A is ſajd to meaſure 
C by that number , the which multiplying 

or. being multiplyed , produceth C, there- A....4B...3z 

| fore Abeing pur to meaſure C by B, itisma- C,,..,,......12 

nifeſt that A multiplying B, or being multi- 

plyed thereby, produceth C. 


| I The number that menſureth as many other numbers as you 
| pleaſe, doth alſomeaſure the numbers compounded theredf, 


[ = the number A meaſure BC and CD, I fay it doth alſo meaſyre 
Ltheir compound BD) for ſceing that A meaſureth BC and C D,as well 


| s Aut 4 2Q 
£3 .B. oct Booooſ noob Foe GoogD 


BCas CD ſhall be Multiplex of A,dividing therefore B C according to the 
-partsB E andE Cequalto A and C Daccording to CF,FG and GD,cqual 
to A; B D compounded of all the parts BE,E C,C F,FG and G D, equal to 
. Athall beMultiplex of A; therefore A meaſureth B, which was propoſed, 


11 That 


| 
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11 That number that maaſureth ſome otber number, doth alſo mea- 
ſare every number which that number meaſureth. 


[ Etthe number A meaſure B, and B meaſure CD.” I ſay; that A doth 
alſo meaſure CD, For ſeeing that Bdoth meaſure C D, the ſame C D 
ſhall be Multiplex of B, dividing therefore 


CDinoCE andE D,<qualto By A ſhall A..53 
meaſure CE and ED)ſeeing that A is purto B.........9 
meaſure B, a number equal as welltroCE, C...., ko BB canis; 9D 


as toE D, (asby the 10th, Axiome)there- 
fore A ſhall alſo meaſure CD,compounded of C E and E D,which was pro- 


poſed, 


12 That number that meaſtreth the whole and the part cat off, 
* meaſureth alſo the reſt. 


[-*: A meaſure the whole B C, and the patt cutoff BD; I ſay itwillal- 
ſo meaſure DC,.thereſt, For ſeeing 


that A mcalureth BC and B D,as well B C A.ag 

as B D ihall be Multiplex oft A, or BD B......... 9D...3C 
ſhall be equalto A, therefore having divi- B......:..9D ..... ,6C 
dedas well BCasBD , inparts equaltoA, .B...zD...... 6 


the reit D C, ſhall be one onely part equal to 
A, or Multiplex thereof , wherefore A ſhall meaſure D C, which was 


propoſed. 


All chat hath been here above added , beſides the Definitions of Euclide, 
is done to render the Demonſtrations hereafter mentioned more clear and 
imelligible, they being all founded on what Ewlde hath before ſer down in 
his tormer ſeveral Books, 
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FROPOSITIONES, 


PROBLEMES, & THEOREMES. 


PROPOSITION 1. THEOREM 1, 


Dy ,oE..2G.1B If from two unequal numbers 
-— "op propoſed A B, CD, there be cut off | 


fall almatch,, the leaſt CD , from the preateſt AB , and 
that the remainder E B ſhall never meaſure bis precedent A B, 


until the umte GB be taken ; the numbers A B,CD, Pp! opoſe, ed 
at the beginning, {ball be Primes to one another. 


Demonſtration Wore if they þe not Primes to one another, they ſhall be mea- 

ſured by ſome number, which ſvppoſe to be H, their com- 
mon meaſure over and Seanity, : foraſmuch then as H meaſurech CD, 
| and CD, AE, (C D being apartof A E,or equal thereto , ſecing rhar ic 
cf, | being taken from A B, there doth remaine E B) H * ſhall alſo meaſure 
b)12.c.C, | AE. But H doth meaſure the whole AB, and Þ therefore ſhall mcaſure the 
c)rt.c.{, | reftE B, ButE B doth mealureCF, c therefore H doth meaſure the ſame 
d) 12.c.f\- | CF : and therefore ſeeing that it meaſurech the whole C D, ic 4 will alſo 
e) 11... | meaſure theretFD, and ſeeing FD meaſurethE G, H < ſhall alſo mea- 
f) 12.c.1, | fureEG, butH meaſured the whole E B, therefore f H ſhall alfo meaſure 
the unite reſting G B, the whole his part, which is abſurd, therefore any 
number beſides unity ,ſhall not meaſure ABandCD, and cheenfves they 
ſhall be Primes to one another which was to be demonſtrated. 


_— —— — —  — -_—__". —_— 


| PROP. 2. PROBL, I 


HEM ER 9 | 1 find the greateſt commun 
© =zWny meaſure F D, of two gtven num- 
bers AB, CD, that are not Primes to one another. 


Con- 


UMI 


—_— 


— 


dh 
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Conftraion [ Et the leſſer number C D, be taken from AB the greater 

number, as often as may be, and there will reſt E B, which 
being ſubtracted from C,D leaveth F D , and fo following , alwaycs taking 
the leſler from the greater by an alternate ſubtraction, by which means 
you ſhall arrive co a number which will meaſure the precedent , Forif you 
ſhould proceed to unity, * ABand C D, ſhould be Primes to one another, 
which is contrary to the Hypotheſis; come we then to FD, the which be- 
ing ſubtracted from the precedent , as often as may be, there will remaine 


nothing I ſay then, that F D is the greateſt common meaſure of A B 
and C D. 


Demonſtration F Or that ic meaſurech borh of them , we ſhall chus demon- 

ſtrate;foraſmuch as F D meaſureth E B;and E B mcaſureth 
CF, b FD, ſhallmeaſurethe ſame C F , and ſeeing ur meaſurerh ir felt, cit 
ſhall alſo meaſure the whole C D, compounded of the rwomumbers C F and 
FD. Bur C D mealureth AE, «d therefore F D thallalſo meature AE, and 
ſeeing that FD doth alſo meaſureE B, it © ſhall meaſure the whole AB, 
compounded of AE and E B, therefore F D doth meaſure the two numbers 
ABand CD, and is alſo their greateſt common meaſure : For if it be not ſo, 
let it be another, vreaterthen F D , ſuppoſe G ; Foraſmuch then as G mea- 
fureth AB and C D, being their common meaſure, and C D meaſurerh 
AE, fche ſame G ſhall alſo meaſure A Es and therefore E B: bur E Bmea- 
ſurech C F, h therefore G ſhall alſo meaſure C F,and *therefore it ſhallalſo 
meaſure the reſt, F D the greater, the lefler, which is impoſſible z There- 
fore a greater then F D ſhall not meaſure 
A BandC D, and thercfore FD is their | 
greateſt common meaſure, Bur it the leſſer 
number C D doth meaſure the greater A B, / 
in ſuch manner, as being ſubtra&ed there-from as often as ſhall be poſſible, 
there reſt nothing , .C D ſhall be the greateſt common meaſure of the two; 
Seeing it meaſurethit ſelf , as appears by this figure. Therefore,&c, which 
was to be demonſtrated. 


COROLARTIE. . 


From this Demonſtration it is manifeſt that that number 
which meaſureth two others, meaſureth alſo their greateſt com- 
mon meaſure , This is gathered from that part , by which it is 
ſhewn that F D is the greateſt common meaſure of A Band C D, 
for it is fhewn that if G meaſure AB-and C D,it meaf, wreth alſo 
F D, their greateſt common meaſure. | 


——— 


PROP. 3. PROBL. 2. 
- SGD I00S 000.000 3 6 Doo ooh Ty find the greateſt common 
Ls Go 'e6 i2 E..2 | 
©, _{ #9569" MR meaſure D, of three groen numbers 


A, Band C, not Primes to one another. 


Cone | 


———— 


a) le. 7. 


b) rr. c.C. 
c) 10.C. f, 


d) 11, c.(* 
e) 10,c[. 


T3 21.66 


cl, 
— 


i) 11.c.C. 
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Conſtrution g Er D be found, thegreateſt common meaſure of A and B, if 
D doth alſo meaſure C, it is manifeſt that D is thegreateſt 


common meaſure of the three, A, B, and C, 


Demonſtration EY if a greater gumber then D be ſaid to meaſure the three 
A,B,C the ſame 2 ſhall alſo meaſure D the greateſt com- 

| mon meaſure of A and B, rhe our: the leſſer, which is impoſſible. Bur 
it D doth not meaſure C, art leaſt )) and C ſhall be compounded berween 


themſelves , for A, Band C, being compounded, any common meaſure of 
theirs ſhall alſo meaſure D,the grea- 


a)Cor. 2.7: 


oo orooooecondect 16 D....4 teſt common meaſure of A and By, 
— EINE 12 E..3 therefore , {ceing that that common 
Conor: Doonoos meaſure doth alſo meaſure C, D and 


C ſhall be compounded between themſelves, and E be their greateſt com- 
mon meaſure; ÞT ſay, that E is the greateſt common meaſure of the three, 
A,B and C,toraſmuch as E meaſureth C and D,but D meaſureth A and By 
E meaſureth the ſame AandB, and therefore it ſhall meaſure the three 
A, Band C. 
Now that E is the greateſt common meafure, itis evident : For ſup- 
ofe F to be their common meaſure, greater then E, foraſmuch as Þ mea- 
c)Cor.2.7. | fureth A and B, © it ſhall alſo meaſure D, theirgreateſt common meaſure : 
| But F alſo mcaſurech C, therefore F meaſuring D and C, ſhall alſo inlike 
manner, meaſure E, their greateſt common meaſure, the greater,the lefler, 
| which is impoſſible ; Therefore, a greater number then E will not meaſure 
| A,B and C, and therefore E is their greateſt common meaſure ; Therefore, 
| &c, which was to be demonſtrated. 


COROLARIE. 


b) 2.7, 


It is manifeſt from this Demonſtration, that one number that 
meaſureth three, will in like manner meaſure their greateſt 
common meaſure. 

This is alſo gathered from the laſt part of the Demonſtr a- 
tion, where it s ſbewn that ſeeing that F doth meaſure A,B and 
|C, it meaſureth alſo E., their greateſt common meaſure ; In 
like manner; if there be more thea three numbers propoſed, not 
Primes to ane another , this Probleme ſheweth how to find their 
| greateſt common meaſure : Forf there be four numbers , you 
| muſt firſt find the greateſt commou meaſure of three, and if feve, 
| | of” four, &c. and you muſt work, in the reſt, as hath been ſhewy 


4 of three numbers. 


PROP. 
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PROP. 4. THEOR. 2. 


3 Pn FF Every leſſer number A, is 4 part or 
= parts of every preater number B. 
Mes becod I0 . 
Demozſtration T2 AandB inthe firſt place be 
7:2 D..3 E..3tF Primes to one another, fora(- | 
_ .-; I0 much as each unite of A, is a part of B, iris ma- | | 
G2 niteſt that A is parts of B, that is to ſay , ſo ma- 


ny parts as there are unites in A. 

Secondly , ler A and B not be Primes to one another , but compounded. 
and that A meaſureth B, that being * irappears that A is part of B. 4) 3d 

Bur it A doth not meaſure B, kind C their greateſt common meaſure |, * ” 
and let A be divided according tothe parts A D,D E,and E E,cach equal to oF 
C<,foraſmuch as C is part of B;{ceing char ir meaſurerh ir,AD ſhall be alſo c) 2 dift. 
| part of B,in like manner DE and EF;and theretore all tie number A is parts | © 
| of B, to wit, as many parts as C is conteined times in AE, Therefor every 
| Leſſer, &c. Which was to be demonſtrated, | 


( 


—  — —— 
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PROP.5. THEOR. 33 


3? + tooag 6 HIP If one number be 
. 

B ©#+4 4% 4 6 S GSO COUNsS 6 4; EE ſuch part of one HMUM- 
ber as another number is of another number , the.one and the other 


together, ſball be ſuch part of the one and the other together , as 
one ſingle number-to a ſingle number. 


Hat is to ſay, it of four numbers, the firſt be ſuch a part of the ſecond, 
as the chirdis of the fotrth, the firſt and third together , ſhall be ſuch 
part of the ſecond and the fourth together, as the firſt 1sof the ſecond. | 


Demorſtration FPOr having divided the numbers B C andE F, according 

to the parts BG, GC, E Hand HF, equal to Az to D, 

there will be in B C ſo many parts equal to A, asin EF, equalto D, ſce- 

ing that A is ſuch parrot BC,as D isof E F. | 

Foraſmuch then as A and B G are equal, it there be added to them the 

' equal numbers Dand E H, AandD together, ſhall be equalroB G and 

'EH rogerher . inlike manner, A and D together, ſhallbe equal ro'G C arid 

| H Frogerher, andſoon, 1t there were more partsin BC and E F: and 
| cherefore the one and the otiner, A and D rogether', ſhall be the ſame part | 
| of the one and the other, BC and E F together, as Aisof BC,orD of E F, | 
Therefore if one number,&c. VWhich was to be demonſtrated. | 


| | 
| C c PROP. 


a) 5. 7+ 


Therefore,it one number,8&c, VV hich was to be demonſtrated. 


— — 


PROP. 6. THEOR. 4. 
If ene number A B, be ſuch parts 


G6... 
0 a of one number C, as another number 
WC hanecs 12 DE, isof another number F , the one 


r 
and the other AB aud DE, together, ſhall be ſuch partsof the one 
andtheather C andF togetber, as one ſing/e number AB, of C, is 
to one ſingle number DE, of F. 


ER is toſay , if of four numbers, the firſt be ſuch part of the ſecond, 
as the third is of the fourth , tie firſt and third rogerher , ſhall be ſuch 
parts of the ſecond and fourth together, as the firſt is of the ſecond. 


Demonſtration FOr having divided A Band D E according tothe parts A G> 

GB, D H,and HE, of the numbers C and F, A B ſhall con- 
tein as many parts of C,as DE of F, ſceing that A B is ſuch parts of C, as 
DE isofF, then foraſmuchas A G is ſuch partof C,asD H is of F, the a 
one and theother AG, and DH, together , ſhall be ſuch part of the one 
and the other C and Frogether, as A Gis of C, or DHotF; By the ſame 
reaſon G B,and H E,t6gether;ſhallbe the ſame part of C and F together, as 
G Bisof C,or HE of F, and o following, it there be more parts in A B, 
and DE ; Therefore, the one and the other , AB and DE together, ſhall 
be the ſame parts of the one and the other, C and F together, as A Bis of 
C, or DE of F: Therefore if one number, &c. Which was to be demon- 


ſtrated. 


PROP.7. THEOR.s. - 


A....4 E..2B If nenumber AB , be ſuch a 
AO oooooce 8F....4D yort of one number CD, as the 
partcut off AE, 1s of the part cut off CF , thereſt EB, ſhall 
be alſo ſuch a part of the reſt F D, as the whole AB 1s of the whole 


C D. 


Demonſtration FOr let GC be taken, of which let E B be ſuch a part as 

AEisofCF, orthewhole A B, of the whole C D, foraſ- 
much as AE is theſame partof CF, asE Bisot G C, the one and the 
other A E andE B, together, ſhall be ſuch part of CF and G C, together,as 
AEisof CF, thatistoſay, as the whole A B, is tothe whole C D : and 
therefore, A B being ſuch a part, as well of FG, as of CD, the ſame 
F G,and C D;ſhall be equal to one another; then taking away the common 


+ CE,G C,and F D, will remaine equal : therefore,E B ſhall be ſuch parc of 


FD, as of GC, that is to ſay, as the whole AB, to the whole C 1). 


—_ 1 vr 
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PROP. 8. THEOR. 6. 


"TIF | 9 va” If one number AB be 
WE ee a 18 F......6D ſu parts of another num- 
| * FARAIONS 6 L..3 Io 6 Me H 


ber CD, asthe part cut 
off A E,tu the part cut off CF, the reſt E.B ſballbe alſo ſuch parts 
of the reſt F D, as the whole A B, 15 of the mbole C'D. 


Demonſtration RY letG H be taken equal to AB, GH (ſhall be then alſo 

the ſame parts of CD, as ABis6f CD, thatis toſay, as 
AE of C F,having then divided G H according to GT and I H,parts of C D, 
and AE,according ro A K and KE parts of C F,the number of the parts G 1, 
and IH,ſhall be equal ro the number of the parts AK and K E,and as well G I 
as I H,ſhall be ſuch parrot CD, as AK,orKE isof CF: and ſeeing that 
CD is greater chenCF, as well G1asIH, part ot C D, ſhall be greater 
then AK,orKEpartof CF. 

Having therefore raken G L and I M, equalto A K and K Ez G Lſhall be 
the ſame parrtof C F,as A Kot the ſame C F,or as GI of C D,and therefore 
che whole G 1I,being the ſame part of the whole C D , that the part cut off 
GLiis of the part cutoff C F 2, thereſt LI, ſhall be ſuch parr of che reſt 
F D, as the whole GI, isof the whole C D. So MH ſhall be ſhewn to be 
che ſame part of F D, as the whole G I, or LH, is of the whole C D,there- 
fore, ſeeing that as well GI aSIH, is the ſame parrof C Das L Iand MH, 
of F D,the one and the other,G I andlI H together,ſball be ſuch parrs of CD, 
as LIand MH rogether,of F D. But GH is the ſame parts of C D, as AB 
of the ſame CD,(AB,and GH, being equal,)therefore LI and MH together, 
ſhall be the ſame parts of F D, as A Bot C D. 

Bur foraſmuch as if from the equal A B and GH, there be taken the equal 
AK,KE andG L, IM, the reſt E B, ſhall be equal to the reſt LIand MH, 
rogether : andrherefore the reſt E B ſhall be the ſame parts of the reſt 
F D,as the whole A Bof the whole C D : to wit,as LI and MH, together, 
of the ſame F D. Therefore if one number, &c., which was robe demon- 
{trared, 


PROP.9s. THEOX. 7. 


"I Tone number AB, be ſuch part of 
B....4 G--4C qnenumberB C208 anatber number D, 
E......6 H......6F 5 partof another number EF ,alſo al- 
ternately, the firſt A, ſballbe ſuch part or parts of the thiraD, 
as the ſecond B C, 15 of the fourth EF. 


a) 7:7. 


© 3 Ki That 


| 
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a) 5,07 6.7. 


| 


2) 20, d, 7. 


S268 If anumber AB, be ſuch parts of a 
4 C TELEEE 6 : - 
| Eee i. mumberC, as anther DE, 1s parts of 


| Becoooeoees -.-15 another F , alſo alternately , the firſt 


om is to ſay, It of four numbers, the firſt be ſuch = of the ſecond , as 
the third is of the fourrh, alſo alternately , the firſt thall be ſuch part 


or parts of the third, as the ſecond is of the fourth. | 


Demo-ſtration {Or having divided B C,and EF, according tothe parts B G, 
and G Ceach equalto A,andE Hand H F;each <qual to D, 

thenumber of the parts of BG , (hallbeequal co the number of che parrs of 
EF. But BG, and G C, being equal to one another, and lefſe then E H, 
and HF , alſo equal ro one ano- 


 HONWOP? ther z foraſmuch as the whole BC; 
ESD oc... 4% is lefle then the whole E F, by ſup- 
NE 6 poſition , BG thall bethe ſame part | 
NET > 6F of EH, ortheſameparts, as G Uot 


HF 2,and thercfore BG, and G C:toge- 
ther, to wir, B C the ſecond, ſhall be the ſame part or parts of E H, and H F, 
togerher, thar is to ſay, E F the fourth, as B Gisof E H , thar is to ſay, as A 
the firſt is of D the third : Therefore, it one number, &c, Which was to be 


demonſtrated. 


PROP. 10. THEOR.8. 


zs of the fourth F. 


Demonſtration F Or having divided AB,and D E,according to AG, and G Bz 

parts of C, and D H,and HE, parts of F, there will be as 
many parts in A B,as in DE,and as well A Gas G B, ſhall be ſuch part of C 
as D H,or H E,of F; = therefore, alternately A G\ſhall be the ſame part or 
parts of DH,and GB of HE,as C is of F,and therefore, AG ſhall be the ſame 
partor parts of D H,as G Bis of H E:d therefore A G,and G B,togethergthar 
1s to ſay, AB the firſt,ſhall be the ſame part or parts of D H,& HE together, 
that is to ſay, of DE the third,as AG is of DH,rthar is to ſay,as C the ſecond 
of F the fourth: Therefore,if one number,8&c,Which wasto be demonſtrated. 


PROP. 11: THEOR. g. 
"NP. Wwe If as the wbole AB , 150 the whole 
CeeoeeeeeB Fenn dD CD, ſotbe part cut off AE, istothe 
part cut off C F, alſo the reſt E B, (ball beto the reftF D, asthe 


whole is to the wbole. 


DemorſtrationFOr ſeeing that ABisto C D, as AEistoCF, * A Bbeing 
lefſe then C D, ſhall be the ſame parr , or the ſame parts,of | 


þ 


CD; as AEisot CF; therefore the reſt E B, ſhall be the ſame part, or | 


) | | parts! 


—_— —— pY 4 
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partsof the reſt FD, as ABis of CD: Þ>rtherefore, E B ſhall be to F D, 
as A Bis to C D, Which was tobe demonſtrated. 


PROP. 12. THEOR. 20. 


WO Gan non 8 D....4 F.---»6 Hers asyou pleaſe A, B, C, D, 


|E, and F, proportional, as one of the antecedents A,ſball be to one 


of tbe conſequents B: ſo all the antecedents A, C,,andE, ſball be 
to allthe conſequents B, D, and F. | 


Demonſtration FOraſmuch then as becauſe of the ſame proportion, A is 

ſuch a part, or ſuch parts(A, C,and E, being leſfe)of B, as G 
isof D, andE of F, » A andC together ; ſhall be ſuch part, or parts of B 
and D cogether, as A is of B,or E of F. 

Againe, foraſmuch as A and C) together as one; is the ſame part or-parts 
of Band D co2ether as one, as Eis of F, the two AandC together, asone 
and F rogerher, ſhall berhe ſame part, or the ſame parts of the two B and 
D rogether, as one, and F together, as A is of B: < Therefore, there will be 
the ſame proportiort of A, CandeE together, to B, D and F together, as of 


ArtoÞB. 


PROP. 13, THEOR. 2t. 


© IF four numbers A, B, C, and D, br 
Cit — Prijertind, efbabnauteyihy Jun 
| * "TIRCOIONR «4.12 propor twonal. 


Demouſtration have ſeeing that A is to B, as C to D, © Ais the ſame part, or 

\ T partsof b, as C is of D, therefore, alternately, A ſhall be 
the ſame part or parts of C,asBis of D, Þ andtherefore,as A thallbe to Cz 
ſo B ſhall be to D, which was to be demonſtrated, 


— — 


®]uWYSQ** 


PROP. 14. THEOK. 12. 


Auooootoorensl2 Dovenens 9 If there be as many munt- 
neticen®  Waococe 
Wed Bow bers as you pleaſe of the one 


part; A, B, and C,, andas many of the other part, D, E, andF, 
the which being taken two and two , and1n the ſame reaſon 3; alſo 
mn equality they ſball be im the ſame reaſon. 


Demou- 


Aions Cold Booof 0 If there be as many num-' 


b) 7:8: 7. 


a) 20,10. 7, 


b) 20, d, 


—_ FY 
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THE SEVENTH ELEMENT 


Þ) 5. 7- 


I15.d. 


Demon Ii! 7ation 


Lib. 7. | 


POr ſceing thatas AistoB, ſoDistoE, 2 alternately, as | 
| Aſhallbero D , ſo BſballberoE, inlike manner, teeing | 
that as Bis 10 C, {oEistoF, alternately, as B ſhallbe ro E, {o C thallbe | 
toF: Therefore as Aisto D, ſo C | 


to E, 25 hath been demonſtrated , they ſhall be alſo the ſame one to ano- 
ther) and b therefore, alternately , as A ſhall be ro C, fo D ſhall be toF. 
Which was to be demonſtrated. 


PRE" 


PROP. 15. THEOR. 13. 
A.r If unity A,meaſureth ſome num- 
B.rG.rH.ic herBC, and that another number 


So 1.70.50 
number E F , alſo alternately , unity A ſball meaſure the third 


fourth EF. 


Demonſtration FOr having divided B C, according to theunites B G, GH, 

H CandEF, according to the parts EI,I K and K F,each 
equal to D, there will bein E F as many parts equal co D, as there are unites 
in BC: therefore BG ſhall be the ſame part of EI, asGHof I K, and 
H Cof KF: *thereforeas BG, istoEI , ſloGHtroIK, and HC toKF, 
brherefore,as BG to EL;ſois B G,G H and HC,to ELIK,andK F,all the an- 
trecedents toall the conſequents, that isro ſay, BC to EF, therefore B C 
ſhall be the ſame partof EF, asBGisof EI, thartis to ſay, as AisroD: 
Therefore if unity, &c. Which was to be demonſtrated. 


| PROP. 16. THEOR. 14. 


If two numbers A and B multiplying 


A. -3 B.---4 one another , do produce other nunibers C 


ITT, . 


a)i5. d: 7. Demonſtration FOraſmuch as A multiplying B produceth C 2, B ſhall be as 


| equal ty one another. 


often foundin C, as unityin A, and therefore ſhall mea- 
ſure C, as often as the unite ſhall meaſure A Þ, therefore, by permutation, 
' A ſhall meaſure C, as often times as unity ſhall meaſure B: Again, ſeeing 
' that Bmultiplying A produceth D, A ſhall be as often found in D as unity 


eee vonoo es 12 w FRANEERNY 9 x ſhallbe co F, (for ſceing that rhe one 
Do cooceeS — BDorocee 6 nd the other reaſon of A to D, and : 
C....4 F..2 C to F,is the ſame tothe reaſon of B | 


D doth meaſure as oftenttmesanother | 


number D , as oftentimes as the ſecond BC (hall meaſure the 


and'D , the produfts CandD, ſballbe | 
| 


in | 


BY ——_—_ 


Cl _y_—_— 
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in B, and therefore ſhall meaſure D, as oftentimes as unity ſhall meaſure Bz 
But A ſhall meaſure C alſo, as oftentimes asunity ſhall meaſure B, there- 
fore, A doth meaſure C and D _— , and therefore C and D are equal 
to one another, Therefore,if,&c. Which was tobe demonſtrated, 


PROP. 17, THEOR, 15. 


If one number A ,by multiplying 
wes tw otbers Band C , doth produce 

OMRON = SS RGIGS: I2 other numbers D and F : the pro- 
aus of thoſe numbers ſball have the ſame proportion to one any- 
ther as the numbers multiphed. | 


Demonſtration Or ſeeing that A multiplying B, maketh D; B ſhall be as 

oftentimes conteined in D as unity in A : In like manner, 
C ſhall be as oftentimes conteined in E, as unity in the ſame A, and there- 
fore B ſhall meaſure D as oftentimes as C ſhall meaſure E. Therefore B 
ſhall be ſuch parrof D, as C of E Þ, and therefore as B ſhall beto D,, ſo C 
ſhall beto E ©, and alternately, asBis to C, fois D to E : Therefore if one 
number, &c. Which was tobe demonſtrated, 


PROP. 18. THEOR. 16. 


If tmo numbers A and B, 

D......6 E.......... iz Multiplying ſome other number 
C, /ball produce otber numbers D and 8. , their produtts D and 
E ſball bave the ſame proportion as the numbers multiplying A 
and B. 


DemonfirationFOr ſeeing that D is the produt of C multiplyed by A 2, the 
ſame D ſhall be the produR of A multiplyed by C : in like 
manner E being the product of C by B, the ſameE ſhall be the produtt of 
B by C : Foraſmuch then, as the ſame number C multiplying A and B, 
makes DandE , as A ſhall betoB, ſo D ſhall be toE : Thereforezit two 
numbers, &c, Which was to be demonſtrated. 


a) 16.7. 


17. 7. 


me ITY —— 


OD —_ = 


20 ROS ec EU EE_——_— TT” I ooo; ors ©. 
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CHE SEVENTH ELEMENT © 


PROP. 19, THEOR. 17. 
| HY WH 5 / | 
"I If fon MUMDITS A, B, i ard 
- hats: 6-D...4 D, are proportional, the produtt. 
GS CS 20S sS5S 0 I 2 - _ | 
5 12 4g: firſt A, andthe furrthD, 
SOMINED | 


the ſecond B, and the third number C : and if the number 
produced of the firſt A, and the fourth D, be equal to the 


3 : ; | | 
produdt of the ſecond , and the third C , thoſe four numbers 


ſhall be proportional. 


Demo-.(tration *, $ AistoB, ſoCistoD, and as A the firſt, muſ:iplying 
4 + D the fourth, maketh E , and B the ſecond, multiplying 


C the third , makesF, I ſay that E and Fare cqual to one another , for ! 


again , let A multiplying C make G , foraſmuch as A multiplyinz © and 
D, makes G and E, as C ſhall beto D: thatis toſay, as Ais toB, ſo G 
ſhall be ro E. 

Again, foraſmuch as A and B multiplying C, makes G and F; as © A ſhall 
betoB, ſo G ſhall be to F : therefore, as G& ſhall be roE, ſo the fame G 
ſhall be ro F, therefore, E F ſhall be equal by what followes attcr the 20ch, 
Definition. 

Now let E the product of A the firſt, by D the fourth , be cqual to F, 
the proJudt of B the ſecond , by C the third : I ſay, the four numbers A, B, 
C, and D, are proportional, rowit,as A is toB, foC isto D. 

Againe, let G be produced of Amultiplyed by C , foraſmuch as A multi- 
plying Cand D, makes G andE ; asC fhall beto D, ſoGto'E, ortof, 
equal to E , for G hath the ſame proportion to E, as to F, as is thewn ar the 
20th, Definition, 

Again, foraſmuch A and B multiplying Cs, makes GandF , as Aisto 
B, ſorhe ſame G istoF, rhereforc, the proportions of AtoB, andC toD; 
being the ſame with the proportion of G to F, they ſhall be fo ro one ano- 


YH tae 


————_ 


: 


* — 


ther, and ſoas A ſhall be ro B, ſo Cſhal! bero D : Theretore, if four num- 
bers, &c. Vkich was to be demoſtrated. | 


PROP. ao, THEOR. 18. 


1 LITTT y D If three numbers A, B, and C, art 
Dn OR proprotional: tom, as A to B, {1 C t9 


D, the product of the extreames A, multiplycd by C, 151 nunl ti | 
the produ#t of the mean B, and ift be product of the extreames A 


and, beequal to the product of the mean, thaſe three numbers 


/ ball be propo tional. 
Den; 


ts. me MM _— — 


1® ſhall be equal to the produc? of 


| 


—_— 
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Demonſtration F 


Oc let D be aſſumed equal toB, as A ſhall beto B, ſo D 
thallbeco C 2, and therefore the proda& of Aby C, ſhall 
om. to the produ%t of BbyD; that is toſay, of B multiplyed by ic 
elte. 

Now let the produd of A the firſt, by C the third , be equa 
duct * Brhe mean multiplyed by ir ſelte , I ſay, A, BandG : 
tional, 

For again, ler Dbe equaltoB; as A ſhall be toB, ſoDtoC, andehe 
produd of A by C ſhall be equal co the produ& of Bby D , equal to BB, that 
is to ſay, of B multiplyed by himlelte : Therefore, the three numbers 
A, B,C, are proportional : Therefore, if three numbers, &c. Which was 
tobe demonſtrated, 


| co the pro. 
are propor- 


PROP. a1. THEOR. 19. 


The haſt numbers AB, and CD, 
of all thoſe which have the ſame prepor- 
tzon with them E and F , do equally 
meaſure the numbers which have the ſame proportion with 


them: to wit, the greateſt AB , the greateſt E , andC D the 
leſſer , F the leſſer. 


Demonſtration FE 


Or ſ{ceing that ABistoCD, asE istoF *, alternately, as 
ABtoE, ſo CDtoF, and therefore A Band CD, being 
lefſe then E and F, A B Þ ſhallbe ſuch part or parts of E, as C Dof F: Bur 
rhey cannot be parts , for (if poſſible) ler A B, and C D, be dividedin AG, 
andGB, andCH, and HD, partsof Eand F; the parts AG,andG B, 
ſhall be equal in number ro CH,andH D ; and therefore, A G ſhall be the 
ſame part of E, as CH of F; therefore, as A G ſhall be toE, ſo CH 
ſhallbeto F ©, and alternately , as A G ſhallbetoCH, ſoEtoF, or AB 
to CD : and therefore, A G,and GH lefſethen AB, and C D, ſhall have 
the ſame proportion as AB, and C D, which is impoſſible: ſceing thar 
AB, and C D, are the leaſt in their proportion by Suppolition : There- 
fore, AB, and CD, ſhall not be the ſame parts of E and F, therefore, 
the ſame part. Therefore, A B, and CD, ſhall equally meaſure E and 
F, Therefore, the leaſt numbers, &c. VWhich was to be demonſtrated. 


D 4 PROP. 


2) 13.7. 
b) 20,d. . 


c)20.d, 


LIMI 


THE SEVENTH ELEMENT Lib.z.' 


1a) 19. 7- 


b) 19, 7. 


PROP. 22. THEOR. 20, 
Wo... : If there be three numbers of 
_ "295," HANG $ the one part, A, B, and C, and 
CS Forroeef 


as many of the other part, D,F, 
andF , the which being taken from two to two , and the ſame 
reaſon , and that thar proportion be diſturbed alſo by equality 


they ſball be mn the ſame reaſon. 


DemorftrationFOr ſeeing thatas AistoB, ſoE isto F ©; the produRt of A 

che firſt, by F the fourth , ſhall be equal to the produc of B 
the ſecond , by Ethe third; and feeing that Bis roC , as D to E , the pro- 
du& of C by D, ſhall þe equal to the ſame produd of BbyE ; and there- 
fore the produdt of A the feſt, by F the fourth,ſhall be equal ro the produt 
of C rhe (ſecond, by D the third Þ : Therefore, there ſhall be the ſame rea- 
ſon of A he firſt, to C rhe ſecond, as of D the third,to F the fourch : There- 
fore, if there be three, &c, Which was to be demonſtrated. 


—— —_— 


—— 


PROP. 23 THEOR. 31. 


=. The numbers that are primes to 
| Ci, Di, E.. one anot ber A and B , are the leaſt 
of allthoſe that bave the (ame reaſon with them. 


Demouſtr ation por ifit be denied, ſuppoſe C and D to be lefler in the ſame 

reaſon : Foraſmuch, as C and D are lefler in the ſame rea- 
ſon of AandB 2, C ſhall meaſure A, and D ſhall meaſure B equally , and 
therefore according roone and the fame number, which let be E, in ſuch 
manner as C mea{urerh as often times A and D, as often times B as Unity is 
conteined in E : Therefore, ſeeing that Unity meaſureth E and C, meaſu- 
reth A equally Þ, alternately, Unity ſhall meaſure C and E , ſhall meaſure 
A equally: Again, ſeeing that Uniry meaſurech E and D, the number B 
equally : alſo alternately Uniry ſhall meaſure B equally , therefore, ſeeing 
thatE meafureth A and B the ſame E ſhall be their common meaſure : 
\ wherefore they ſhall not be primes to one another , bur compounds , which 
is impoſſible, and againſt the Suppoſition ; therefore, A and B are the leaſt 
- -- wat reaſon : Therefore, the numbers,&c.. Which was tobe demon- 

rated. 


PROP, 


—_— 


'| monſtrated. 


OF EUCLIDE. 
PROP; 24, THEOR, 23. | 


The leaſt numbers A and Bof all 

"8 thoſe wbuh have the ſame reaſon 
with them, are primes t6 one an- 
other. 


DemosſtrationF{Or if they be not Primes, they ſhall have one common mea- 
ſure, which ſuppoſe robe C , therefore, let C meaſure A 

as often times as Unity is in D, and B as many times as Unity is in E. 
Foraſmuch then, as C is conteined as oftentimes in A, as Unity isinD, 
(Seeing that it meaſurerth A according to D,) and as the ſame C is contei- 
ned as many timesin Bas Unity isinE ©: D and E multiplying C, ſhall 
produce A and B : wherefore there ſhall be the ſame reaſon of Aro B, as |a) g.c.C. 
of DtoE : therefore, {ceing that D and E parts of A andB, arelefſer then 
the ſame Aand B: A and B ſhall not be the leaſt of all thoſe which have 
the ſame reaſon with them , which is abſurd : Therefore, A and B are 
Primes to one another : and therefore the leaſt, &c. VVhich was to be de- 


—— — — 


— -—» 


PROP. 25. THEOR, 33. 


Re If there be tmo numbers A and B, 
Coe Deces primes to one another, the number which 
meaſureth one of them, ſhall be prime to the other. 


Demonſtration F{Or it Band C be not Primes to one another, they will have 
DD ſome number for their common meaſure , which ſuppoſe to 
e D. | 

Foraſmuch then, as D meaſureth C, and C meaſureth A , 2 D ſhall alſo 
meaſure A: Burit alſo meaſures B : therefore, A and Bare not Primes to |a) rt. c.1, 
one another , having D for common meaſute , which is impoſſible, and a- 
gainſt the Suppoſition : Therefore, C ſhall be Prime toB : Therefore, If 
there be two numbers, &c, VV hich was to be demonſtrated. 


= % —— 


PROP. 26. THEOR. 24. | 


"EDS. 7 Io If tmo numbers A aid B, are 
AI 8 | | 
| =" HESINRER x primes to ſome otber number C, 


E— F— their produft D, ſhall be alſo 


prime to that other C. 
| D d 2 Demon- 


—_— 
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a) 26. 7: 


I9. 7. 
b) 25. 7. 


23, To 


21, To 


| 
| 
| 


Demouſtrarron 


unites in F, foraſmuch then, asE isas many times in D, as it:cre are unites 
in F 2, F multiplying E thall produce D, and contrariwiic, E multiplying 


Or if C and D are not Primes co one anoti1cr. ot E be their 
common meaſure, meaſ uring D as often i1mc+4s there are 


F, ſhall produce the ſame D ; But, D is the produc of Aby } , therefore, 
ſeerag that the number provuced of E 


ooo woof Do oe$ che ſirit, -by F the four+'- , :5 (hc ſame 
ene nes 8 as of Athe ſecond, by B rh» chirdy 
EE ern enact arts 21 there ſhallberhe ſame reafo: 0 © rc 
E — F— firſt;to A the ſecond, as of B + |c 11:14. 


! 


to F the fourth, Bur foraſmu-.1 45 , 

and C are Primes to one another, andEis ſuppoſed ro meaſure C » , 
ſhall be Prime ro A, and therefore E and A bcing Primes to one anotiicr, 
ſhallbe the leaſt of cheir reaſon 5 Therefore, they ſhall equally mcature B 
and F, which have the ſame reaſon : to wir, E ſhall meaſure B, and A ſhall 
meaſure F ; Therefore,ſecing that E meatureth both the one and the other, 
BandC : Band C ſhall not be Primes to one another; which is abſurd, and 
againſt the ſuppoſition z Theretcre, D ſhall be Prime to C, Therefore, if 
rwo numbers, &c. Which was tobe demonſtrated. 


| 


— — — 


PROP. 37. THEOR. 325. 


A....4 B...-.5 If two numbers A and B, are 

WE hace pcropenes 16 

HR Primes to one another, the produtt 
of the one of them A, ſballbe Prime to the other. 


Demonſtration FOr let Dbe made cqual to As it ſhall be alſo Prime roB, 

therefore, Aand D, being Primes to B 2, the produ@ of A, 
multiplyed by D , this is to ſay, of A by himſelf , char is ro ſay, C ſhall be 
Prime to the ſameB : ſo the produt of B multiplyed by it ſelf , ſhall be 
ſhewn to be Prime to A, Therefore, if two numbers, &c. Which was to 
be demonſtrated. 


PROP. 28. THEOR. 26. 


If two numbers A and B , are 


RG Tf 
E 2-5; oY iS Primesto two other numbers C and D, 
Rs 3 tbe one and the other,to the one and the 


other, their Produ#ts ſball be alſo Primes to one anatber. 


DemerſtrationF(Or ſeeing that as well A as Bis Primeto C, E *their pro- 
duct ſhall be Prime to the lame C. 

Again, A and B, being Primes to D, E theirproduct ſhall be alſo Prime 

to 


__— 
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| Lib. 7. 


oF EUCLIDE. | 20g ij 
tothe ſame D ; foralmuch chen, as C and Þ are Primes to E b, Ftheirpro- | )26.7. | 
dud ſhall be alſo Prime to E; Therefore, if wwonumbers, &c, VVhich was : 


ro be demonſtrated. 


— —— ——— 


PROP. 2g. THEOR. 27. 
I. 
If tmo numbers A and B, are 


ct ern en es — 


"os 3 W..2 

_ FO IOuy 9 D....4 Primes to one another , and the one 
E 2 7 F 8 - . . . 

G81 H 16 and the other, multiplying it ſelfe, ſball 


make a number , their produtts ſball be Primes to one another, 
and if the numbers firſt propoſed, multiplying thoſe produtts ds 
make a number , the ſame ſball be alſo Primes to one another, and | 
this wil alwayes bappen about the extreams. 


— 


Demnſtration por ſeeing that A and B are Primes toone another 2, C the |, _ 

produ@ of A by himſelfe, ſhall be Prime to the ocher B, |*) *7: 7 
and in like manner, B and C being Primes to one another , D the produft | 27. 7. 
of B by himſelte , ſhall be alſo primeto C : and therefore the two produds 
C and D, Primes to one auother. Again, foraſmuch as A and B are Primes 
to one another Þ, C produdt of Aby itſelfe , ſhall bePrime to B, and D 
the product of Bby ir ſelfe, prime to A: Bur Cis alſo ſhewn to be Prime 
toB, thercfore, the one and the other, A and C, ſhallbe Prime to the one 
and the other, B and D <, and therefore, E the produd of Aby C, ſhall be 
Prime to F, the produd of Bby D : Andit again, G be the produd of A by ©) 28. 7. 
E, and Hof BbyF- Secing that Aand C are Primes toB 4, Etheir pro- d) 26 
dud ſhall be alſo Prime to B: by the ſame reaſon F ſhallbe Primeto A;For- | ®* 
aſmuch then,as the one and the other, AandE , is Prime to the one and the | 
other, Band F, the < number G produRof A by E, ſhall be Prime to H, 
produt of Bby F , andſo following , ifthere were more : Therefore, &c, 
Which was to be demonſtrated. 


b) 27. 7. 


e)28. 7. 


PROP. zo. THEOR. 28. 
I ot If two numbers A B, and B C, 
D... are primes to one another , the one 
andthe other together, A C ſball be prime to each of them: and 
if the one and the other together ; be prime to one of them , the - 
numbers firſt propoſed, ſball be alſo primes to one another. 


Demonſtration FOr if AC and ABbe not Primes to one another , they ſhall 
be meaſured by ſome number , beſides Unity , which ſup- $S | 


poſe to be D: Therefore, ſeeing that D meaſurerh che whole A C) = | 
the 


| 


— 
_ 
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I9, Co {. 


ſ 


wwe. 


— 


the part cutoff AB, it ſhall alſo meaſure the reſt BC ;*therefore A B and 

BC thall notbe Primes to one another , {ecing that D meaſureth them, 

which is abſurd , and contrary to the ſuppoſition ; therefore A C ſhall be 

Prime to A B, andto B C. 

Now let A Band BC together, be Prime to one of them, to wit, to A B, 

Ifay AB andBC are Primes to one another , otherwiſe they ſhould be 

Meaſured by ſome number beſides 

nec BD Boon Unity , which letbe D, therefore D 

| = meaſuring A B, and BC, ſhall alfo 

meaſure their Compound AC, and 

therefore AC, and A B are not Primes to one another , which is abſurd, 

and againſt rhe ſuppoſition ; therefore A B, and B C are Primes to one 

another, and in like manner ,it A C be Prime toB C: Therefore, if two 
numbers, &c. Which was to be demonſtrated. 


COROLLARIE. 


It follows hence ,that the number compounded of two others, 
and is Prime to one of them , is alſo Prime to the other , for 
if A C be Prime toAB, AB and B C ſhall be Primes to one 
another , by the ſecond part of this Propoſition , therefore A C 
| ſhall be alſo Prime to B C, by the firſt part of the ſame Propo- 


ſition, which was propoſed. 


PROP. 31: THEOR. 29. 

Every prime number A, is 
_ prime toevery other number which 

it meaſureth not. 


Demonſtration Or otherwiſe they ſhould be meaſured. by fome number be- 

ſides Unity, which ſuppoſe ro be C; Therefore C ſhall 
not bethe ſame as A, Abeing ſuppoſed not to meaſure By therefore A be- 
ing meaſured by another number C ; A ſhall not be Prime , which is im- 
poſſible, and contrary to the Suppoſition z Therefore, every firſt number, 
&c, Which was to be demonſtrated. 


—— _—_— 
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PROP. 3:. THEOR. 30. 


A....4 B......s If emo numbers A and B, 
$0020 v00000 e000» 200520000 2 . ' 
og Boos 8 * multiphing one another , db 


| make ſome other C, and that ſome prime number D, doth meaſure 


their produdt ; It ſball alſo meaſure one of the numbers firſt pro- 
poſed A or B. | 


F® 


Demon- | 


LIMI. 


Lib. 7. oF EUCLIDE. 
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p 
Demonſtration F,Oras D doth nor meaſure A, butir doth meaſure C as ma- 
ny times as there arcunices in E , in ſuch fort, as C maybe 
produced of D by E, the which oduced of A by B. 
Foraſmuch as C the produ@: firſt, by E the fourth, is equal to 
the produdt of A, the ſecand by d ©; there will be the ſame reaſon 
of D the firſt, ro A the ſecond , as of Bthe third ro A the fourth Þ : But D 
the firſt being prime ro A, forthat ir meaſures it not ©, Dand A ſhall be 
the leaſt of their reaſon 4, cherefore ſhall meaſure equally Band E : to wit, 
D che leaſt , ſhall meaſure B the leaſt, and A the greateſt, E the greateſt : 
Therefore,if D meaſure not Azit ſhall meaſure B, in like manner, it appears 
that if D meaſure nor B,at leaſt, it ſhall meaſure A: Therefore, &c. Which 
was to be demonſtrated, 


PROP: 33. THEOR. 31. 


© RPE PPEPND 18 Every compound mumber A., 1s 
re Bone meaſured by ſome prime number. 


Demouſtration Or being compounded, it = ſhall be meaſured by ſome num- 

ber, which ler be B: and it B bea Prime number, the 
Propoſition is manifeſt : Bur if Bbe compounded, ic ſhall be alſo meaſured 
by "wg number , which let be C, which ſhall be eicher prime or com- 
pounded : if prime, ſecing that it meaſureth B, and B meaſureth A , the 
ſame > C prime, ſhall alſo meaſure A : therefore A fhall be meaſured by a 
prime number : Bur if C be compounded, it ſhall be meaſured by another 
number. 

Now foraſmuch as one number cannor infinitely diminith it ſelfe , we 
ſhall arrive ar laſt roa number , that no other number may meaſure, and 
therefore roa prime number. meaſuring all the precedents , it < ſhall alſo 
meaſure the compound number A. 


PROP. 34. THEOR. 32. 


1s meaſured by ſome prime number. 


Demonſtration FPOr {eeing that every number is a prime or compound num- 
Fer » if A bea prime number , the Propoſition is manifeſt, 


bur if ic be a compound number , it * ſhall be meaſured by ſome prime 
number: Therefore, every number 1s prime , or, 8c, VV hich was tobe 
demonſtrated, 


PROP. 


" HEATER 9 Every number As @ prime number, or elſe 


a) 13, ds 


b) r1,c,C. 


c)i1.c.l. 


a) 33+ 7+ 
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PROP. 35, PROBL. 3, 


TN. as As many numbers as you 
W,:: A, B, and C, Veing 


E...3.F..2 G. . 
54, by Phe gwen, to find the leaſt 1.:m- 
L- bers which have the ſan 
reaſon with them. 


Demonſtration FOr A, B,and C, arecither primes to one another , or are 
not z if primes, © they ſhall be the leaſt of all choſe which 
have the ſame reaſon ; but it they be compounded, ler D be found their 
greateſt common meaſure , which ſhall mcaſure the ſame A, B,and C, by 
E, F, andG; : I ſay; that E,F, and G , are the leaſt of all choſe that have 
the ſame reaſon of A, B, and C : foraſmuch as D meaſureth A, B, and C, 
by E,F, andG ©, D multiplying E, F, and G, ſhall produce A, B, and C : 
therefore E, F, and G, ſhall have the ſame reaſon as A, B, and C75: 

I ſay alfo, that E,F, andG, arethe leaſt : For it it be denied , let H, I, 
and K, berhe leaſt inthe ſame reaſon, the which ſhall meaſure A, B, and 
| C,equally , Let them meaſure them then by L , that being ſo, Le multi- 
plying H, IzSnd K, will produce A, B, and A, and alternately, L ſhall mea- 
| ſure A,B,and C, by H,h andK , foraſmuchthen, as E the firſt,multiply- 
ing D the fourth , and H the ſecond , multiplying L the third , doth pro- 
duce the ſame A 4, as Ethe firſt, ro Hthe ſecond fo L the third ſhall be 
ro D the fourth: ButE is greater then H, therefore, L ſhall be greater 
then D : and therefore, ſeeing that L doth meaſure A,B, and C ; D ſhall 
not be the greateſt common mealure of the numbers A, B, and C, which 
is contrary tothe Hypotheſis: Therefore E, F, and G, are the leaſt in the 
reaſonof A,B, and C: Therefore, if, &c. Which was to be done, 


COROLLARIE. 


It is manifeſt from this, that the greateſt common meaſure 
of as many numbers as you pleaſe , doth meaſure them by the 


leaſt numbers of all thoſe which have the ſame reaſon with 
them, for it hath been ſhewn that FE, F, and G, by the which 
D, the greateſt common meaſure of A, B, aud C , meaſureth 
the ſame A,B, and C, are the leaſt in the reaſon of A, B, aud 
C, and ſo of all others. 


PROP. 36. PROBL. 4. 


=, 4 | Two numbers A andB, bemg 
I GO EeNs Se Oey 20 g1ven , to find the leaſt number 
E---- F---- that aoth meaſure them. 


Cos | 


—_ ————— - ——— 


——_— 
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Conftru#;0n Firſt of all, ler A and B, be primes to one another , and multi- 
tiplying one the other make CI ſay;C is the number required. 


" | 
Demonſtration Ow that it meaſureth them is manifeſt , For,C being the 
produc of AbyB, orof Bby A, 4A ſhall meaſure Cby 
not che leaſt ; let A and B meaſure another leſſer, to wit, D, (if poſſible) and 
as A meaſurecthD byE , and Brhe ſame Dby F Þ, fo D ihall be the pro- 
duQ.as well of AbyE, asof BbyF, and contrariwile, foraſmuch as the 
ſame D is produced of A the firſt, by E the fourth, and of D the ſecond,by 
Frnechird, as A the firſt, ſhall be roBrheſecond , fo F the third, to E the 
fourth,therefore,A and B (being pur primes to one another ©, and therefore 


wit, A thall meaſure F ; and B ſhall meaſure E. 

But, toraſmuch as A multiplying B and E,makes C and D, C ſhall be to 
D, as BtoE : and therefore, ſeeing that B meaſureth E, as is ſhewn, C 
ſhall alſo meaſure D,che greateſt, the leaſt, which is impoſſible ; therefore, 
C is the leait of all choſe that do meaſure A and B. | 

Secondly , ler A and Bnot be primes to one another ; and 4 let C and D 
be found the leaſt in the ſamereaſon; rothe end there be four nutabets 
proportional z to wit, as AtoB, ſoC to D, for ſo the produd of © Arhe 

firſt, by D che fourth, ſhall be equal co the 


"A WO 6 produG of C the ſecond , by B the third, 
Coond:Dos che which produG let be E , I ſay, thatE 
oe deoobocs I2 is the leaſt number which meaſurech A 
F----- and B, and that it meaſureth them; is ma- 
G---- H--- nifeſt ; for E being the product as well of 


AinD, asBinC), fas well AasB., ſhall 
meaſure E, and if you deny it tobe the leaſt, ler A and Bmeaſure another, 
ſuppoſed leſſe thenE; to wic F: Nowas A meaſureth F by G, and B 
the ſame F by H , then 8 F ſhall be the produ@ as well of Aby G, as of B 
by H. | PT 
of 0 then, as the ſame F is made of A the firſt, in G the fourth, 
and of Brhe ſecond, in H the thitd: As Arhe firſt, ro Brhe ſecond ; ſo H 
the third, to G the fourth : rcnerefore, C and D being the leaſt in the rea- 
ſon of A to B, or of Hio G, ic h meaſureth equally H and G, to wit, C ſhall 
meaſure H, and D ſhall meaſure G, But, foraſmuch as A multiplying D 
and G, makes Eand F i, E ſhallbeto F,4s D ro G, and therefore D mea- 


is impoſſible : Therefore, E is the leaſt : Therefore, Two numbers, &c. 
Which was to be done. 


COROLLARIE. 


From hence it follows,that if two numbers do multiply, the 
leaft, bawving the ſame reaſon, the greateſt, the leaſt; and the 
leaſt the greateſt , the product ſhall be the leaſt number they ſhall 

E 


B, and Brhe ſame C by A; therefore, A and B do meaſure C, and if C be | 


thelea't in their reaſon) they thall meaſure E and F the one as the other to 


ſuring G as is ſhewn ; E ſhall alſo meaſure F,the greateſt the leaſt , which | 


C) 23+ 7. 


d) 35.7. 


Cc) 19. 7. 


f)7.cl 
g)g.c.C. 
I 9g. 7+ 


h) 21. 7. 


1) 17:7. 


e mMea- 


I — 
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THE SEVENTH ELEMENT Lib. 7, 


a) 11.c.f. 


b) 1 2.c.1. 


a) 36. 7- 


| 


H—_ 


| meaſure : For CandD being ſnppoſed the leaſt in the reaſon 


of A toB, ithath been demonſtrated that E the produG of 


A the leaſt,by D the greateſt,and of B the greateſt,by C the leaſt, 
is the leaſt, number meaſured by & and B- 


———_ _ —— ——— _— — —— x <—— 
— — _ —— 


j | 


— 


PROP. 37. THEOR. 33. 


If emo numbers A and B,” do mea- 


"2 nora leaſt it meaſuretbE , ſhall alſo mea- 
ſare the ſame number. 


Demonſtr ation FOr if Edoth notmcaſureC D, having taken E from C D, 

as often as may be, there will remaine a number lefle rhen 
E , letthere remaineF D, leſſecl:en E, (if poſſible) in ſuch ſort as E may 
meaſure the part cur off C F: Foraſmuch then, as A,as well as B,doth mea- 
ſureE, and E meaſurethCF, a as well A as B ſhall alſo meaſure C F. 
Therefore, ſeeing that A and B meaſureth the whole CD, and the part 
cutoff CF, Þ it ſhall alſo meaſure the reſidue F D. Now F D is lefſe then 
E: therefore, E is not the leaſt number thar A and B do meaſure , which is 
contraay tro Suppoſicion : Therefore, if two numbers, &c. Which was to 
be demonſtrated. 


A— 


PROP. 38. PROBL. 5. 


Three numbers A, B, and G 


nl Doh Form 6 | 

Dcenoroonees 12 bemg gwen, to find the leaſt nun- 
ber they meaſure. 

Rd Dit Ccs 

00a: O Conftru#;on 3} Et © D be the leaſt 

WM eoooooeooer 13 - humber that Aand B 

— LIT doth meaſure, C doth-meaſure it, or 


doth not meaſurc it : if ir doth mea- 

ſureit: Ifay, that it is the leaſt that the three A, B, and C do meaſure : 

otherwiſe, ſuppoſeE tobe lefſe then D meaſured by A,B, and C : there. 

fore A and B meaſuring E, lefle then D : D ſhall not be the leaſt meaſured 
by A and B, which is againſt the Suppoſition. 

If C meaſure not D, ſuppoſe Þ E to be the leaſt meaſured by Cand D , 

I ſay, that it ſhall be the leaſt thar A, B,zand C, do meaſure , for A B mea- 

ſuring D, and D meaſuringE , < Aand b ſhall alſo meaſureE, but C in 

like manner, meaſurethE , therefore, the three A, B, and C, meaſure E , 

and if you fay E is nor the leaſt, ler F lefſe then E , be meaſured by A,B, 


—— 


(are ſome other number C and D, the | 


and | 


UMI 


\|tib.39. © © OF EUCLIDE. 


and C, (if poſſible. Seeing A and Bdo meaſure F, D the leaſt, meaſured 
by them, « ſhall alſo meaſure F and C, D meaſuring F: (for A, B,and C; 
meaſures itz) E the leaſt number meaſured by C D , ſhall meaſure in like 
manner, F the greate{, the leaſt, which is abſurd : Therefore E is the leaſt 


that A, B, and C, meaſureth, Therefore,8&c. which was to be done. 


COROLLARIE. 


From hence follows , that if three numbers do meaſure a 
number that the leaſt number they meaſure, meaſureth alſo 
the ſame number : For in the laſt part of this Demonſtration, 
for that A,B, and C,, are put to meaſure F , it hath been de- 
monſtrated that E which is the leaſk number meaſured by them, 
doth alſo meaſure F. EM 


— 


PROP. 39. THEOR. 34. 
"I CME If one number B , meaſure another 


B..--4 C---3 - numberA, that which it meaſareth A, 
ſball bave a part denomunated of the number meaſuring B. 


Demouſtraticn + Or let B meaſure A as many times as there are nnites in C; 
toraſmuch then, as unity meaſurerh C, and B meaſureth A 

cqually : 2 alrernarely , _ (hall meaſure B, and C ſhall meaſure A 
equaily, and therefore unity ſhall be the ſame part of B, as C is of A Þ, but 
unity 15a part of B denominated of the ſameB: therefore, C ſhall be a 
art of A denominated by B, Therefore, it a number &c. VVhich was to 


demonſtrated. 


th 


—— <S____= = 


_——— 


PROP. 40. THEOR. 35. 


8 If a number A , bath a part B, 
WE Hoe caves the number denominated of that part 


C, meaſuretb 1t. 


Demonſtration 7Or ſecing that B part of A, is denominated of C , bur unity 
EF; one part of C denominated of the ſame C, unity ſhall 
meaſure C , and B ſhall meaſure A equally *: Theretore, alternately, uniry 
ſhall meaſure By and C ſhall meaſure A equally. Thereforc,if a number,&c, 


Which was to be demonſtrated. 


—_—R_—_— 


E e 2 PROP. 1! 


a) 15.7. 
b) 25 d. 7. 


a) 15.7. 


212 THE SEVENTH ELEMENT Lib. 7, 


| PROP. 41. PROBL. 6. 


| ; A Second To find the leaſt number which 


D..3 
— 0p B Third | 
-* 3 dra bath the parts grven A,B, andC. 
+ A ROINOALS* Iz Conſiruftion Et D, E, and F, be denomi- 
H ok of the parts A, B, and 
C,and let G * be the leaſt that D,E, and F, do meaſure ; I ſay, that G is the 
leaſt, having the parts given, A,B, and C. 


b)29.1. | DemanſtrationF(Or ſeeing that D,E, and F, do meaſure G, » G ſhall have 
the parts denominated by D, E, and F; thatis toſay, the 

parts A, B, and C, being denominated of D, E,andF , I ſay, that G is alſo 
the leaſt, having ſuch parts, | 
For if itbe denied , let another lefle then G have the ſame parts A, B, 
and C , which ſuppoſe to be Hz Foraſmuch then as H hath the part A,B, 
and C, the numbers D,E,and F, denominated of the ſame parts A,B,and C, 
ſhall meaſure H ; therefore, H being leſſe than G , G ſhall not be the leaſt 
number meaſured by D, E, and F, which is contrary to Suppoſition, 
| Therefore, a leſle number then G, ſhall nor have the parts given, A, B. and 
C, but G ſhall bethe leaſt : Therefore, &c. VWhich was to be demon- | 
ſtrated. 


40e 7 


| The End of the Seventh Element of EQCLIDE. 
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bers as you pleaſe of the one part A, B, and C, and as many of the other, 


' Which was to be demonſtrated, 
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EIGHTH ELEMENT 


 EUCLIDE. 


PROPOSITIONS. 


FROBLEMES, & THEOREMES. 


— 


PROPOSITION 1. THEOREM 1, | 


1 


> 8 . BY If there be as many number's 
" LY ET - E — 4s you pleaſe continually pj 9por- 
twnal : A,B, and C , and that 
the extreams A and C, be primes to one another, they [ball be the 
leaſt of all thoſe which bave the ſome rate with them. 


Demonſtration FJOr it it be denied, ſuppoſe D, E, andF, leſſe thenthey'in 
the ſame reaſon : Foraſmuch as there are as many num- 


D; E, and F, which taken two and two, are in the ſame rate 2, in equal 
rate, as A ſhall betoC, foDrtoFÞ>: ButAandC arethe lealt of rheir 
rate, being primes toone another, by Suppoſition , © therefore as well A,as 
C, ſhall meaſure D and F equally, the greateft, che leaſt, which is impoſ- 


ſible : Therefore, A, B, and C, are the leaſt of their rate. Therefore, if,&c. 


a of. = 


PROP.! 


[ 


PROP. 3» FROBL. 1. 
*To find as many. numbers as you 
Az Bz f 
Ca D6 Eg pleaſe continually proportional, the leaſt 


F8 G H I 
by one IS gwenrate. 


Conſtrufiion } Et A multiplying it felt produce C , and multiplying B pro- 
Ww Tire D, and Bby itſelf produce Es I ſay;that C, D, andE, 
are the leaſt in the rate of Aro B, and are continually proportional. 


DemosſtrationF{Oraſmuch as A multiplying A and B, makes C and D : as A 
isroB, ſo CistoD; again, ſeeing thar B multiplying A, B 
makes D andE, *as AisroB,ſoDistoE: therefore,C; D., and E, are con- 
tinually proporcional in the rate of A to B, and are allo the leaſt, 

For ſceing the extreams C and E, are products of Aand B, multiplyed 
each by himſelf Þ ; Burt A and Bare primes to one another , being the leaſt 
of their rate , © the extreams C and E ſhall be alſo primes to one another. 
Therefore C, D, and E,are the leaſt in the rate of A, B, and C. 

Secondly, Jet A multiplying the three numbers C, D, and E, produce F, 
G, andH, and B multiplying E makelI , I fay, thar the four numbers F, G, 
H, and1, arethe leaſt in the ſame given rate of AtoB, and continually 


proportional. 


Demo-ſtration F'Or ſceing that A multiplying C, D, and E, hath pr oduced 

F, G,and H; F,G, and H,ſhall have the ſamerate as C, D, 
andE , that isto ſay, as AandB, again, fecing that A and B, multiplyin 
E, have made H and I, 4as Ais roB, ſoHais tol, therefore F, G, H, A. 
I, are continually proportional in the given rate of A and B, andare alſo 
the leaſt. 

For A and B, being as leaſt in their rate, © they ſhall be primes to one 
another : But C and Eare products of A and B multiplyed by themſelves, 
and FandI are alſo produdtsof AandB,inCandE: to wit, Fof AinC, 
and Iof BinF , fF andItheextreams ſhal} be alfo primes to one another : 
Therefore, F, G, H, and I; are the leaſt of their rate , which is the rate of 
A roB, bythe ſame reaſon we ſhall find 5 or 6, &c. Therefore, we have 
found,&c. which was to be done. 


COROLLARITE, I 


It follows hence that if three numbers are continually proporti- 
onal,and the leaſt of ther rate,the extreams ſhall be ſquares:and 


| if 4 be continually proportional, the extreames ſball be Cubes, | 


| for C and E the extreams,are products of A and Beach by him- 
ſelf, and F and l,extreams of four proportionals are produtts 
of A and B, multiplyed each by his ſquare C andD, hc. 


C O- 


—— 


THE EIGHTH ELEMENT Libs. 


| 


Lib-8. \.0.F EUCLIDE. 


is. —— 


COROLLAKRKIE II. 


It follows alſo that the extreams of the numbers continually 
proportional , found to be the leaſt in the given rate, (by this 
Propoſition ) are Primes to one another, * it having been demon- 
ftrated that C E and Fl, are Primes to one another. 


COROLLARIE IIL 


It appears alſo that two numbers , the leaſt in the given rate, 
do meaſure all the means whatſoever of the leaft in the ſame 
rate, being products of the multiplication of them by ſome other 
numbers, as D the mean,which is produced of A by B, and GH 
means of A,by D and E, or of B by C and D, &c. 


PROP. 3. THEOR: 2. 


AB Biz C18 Day If there be as many numbers as 
E 2 F 3 ou pleaſe continually proporttonal A, 

G4 H6 Ig F / 

K8 Liz Mi8Nz7 B, C, andD, the tat of all thoſe 


that bave the ſame rate with them , the extreams A andD, are 


| primes to one another. 


Demonſir atron | "Joh 2 lerE and F be found the leaſt inthe rate of A to B,or B 

teC, orCtoD, bEandF, ſhall be primes to one ano- 
ther : again, lerthe chree G, H, and 1, be found the leaſt in the rate of E to 
F: andalſo the four K, L, Mand N , and fo following , untilthat K, L,M, 
and N,be equal in number to A,B,C, and D : Foraſmuch,as A,B,C; and D, 
are the leaſt of their rate, and K, L, M, and N,, equal in number to them, 
being allo the leaſt in the ſame rate, they ſhall be equal rothem, each to his 
"correſpondent, towit, Aro K, and DroN, <now Kand N are primes to 


fore, if there be, &c. Which was to be demonſtrated. 


_ —— - —"— _ - — _— ——O— — —— 
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PROP. 4. PROBL. 2. 


AG6 Bs C4 D3 . | 
ae Pro Boo Org There being gwen as many rates 
[== LL as you pleaſe A toB, and C 19D, 


B3 Ca D3E3 F | Rae 
Hs Gro try Kas - from their leaſt nunuers, to find as 


— = —_ - Q —; may numbers as you pleaſe continu- 
5 2 F7 | 
H4 Gzo [15 ally proportional, the leaſt according 


© —_—_—_— 


CORTE IS 


one another : Therefore, A and D are alfo primes to one another. There- | *. $ 


a) I5- 7+ 


ESE Co Nm groen rate. Con-| 


THE EIGHTH ELEMENT Libs; 


b) 9.c.[. 
Is. 7+ 


C) 31. 7+ 


EC) 36. 7. 


d) 37: 7- 


f) 36.7. 


Confiraftion H Aving#found E the leaſt number meaſured by B and C,z and 
3; lerF be found as oftentimes meaſured by A, as E by B, 

and G as oftePrimes meaſured by D, as E by C : F, E, and G, ſhall be con- 

cinually proportional , the leaſt according to thegiven rate. oY 


Demonſtration FPOraſmuch as A and B do equally meaſure. F and E that 
is to ſay, by oneand the ſame number; ler chem meaſure ir 
by H, that being, Þ A and B multiplying H, ſhall produce F andE , where- 
fore, as AistoB, ſoFistoE. Inlike manner, Cand D, equally meaſu- 
ring E and G, as C ro D,{0 E ſhall be to G; 


A6 Bs C4 D3; therefore, F,E, and G, are continually pro- 
H4F24E2oGu1s5 portional , according tothe rates of A ro B, 

I — K—'L— and C roD. I ay, that they are alſo rhe 
A 6 B5 C4 D 3 E 5 F 7 leaſt. For if irbe denied, {uppoſe I, K, and 
H 24 G20 I15 K21 L, to be lefle in the ſame rates, each to his 
L-D—-N- 0- correſpondent. Foraſmuch then as A and 
Ao BzCaD3Ez F7 Bare theleaſt in their rate, © the ſame 
H24G20oT15 ſhall equally meaſure I andK, being in 

M48 Lqo K 30 Nog the ſame rate ro wit, B conſequent, ſhall 
O-P—-Q—R-— meaſure K conſequent : by the ſame rea- 


ſon Can\D ſhall equally meaſure K and 

L., towit, C antecedent, Kantecedent: Therefore, Band C, meaſuring 

K and E, 4 the leaft, meaſured by Band C, ſhall alſo meaſure K; the great- 
eſt, the leaſt, which is abſurd, therefore F, E, and G, are the leaft. 

Let there be three ratesgiven to the leaſt numbers of A to B, C ro D,and 

of E to F, to find tour numbers;the leaſt continually proportional , accord- 

ing to the | rates, © having again found G the leaſt that meaſureth B, 


I as oftentimes meaſured by D, as G by C, rhar being ſo, E ſhall meaſure I, 
or ſhall not meaſure ir. Let it meaſure irc in the firſt place, and as often 
times asI is meaſured by E , letK be as oftentimes meaſured by F. I ſay, 
that H,G,I,and K, are continually proportional , and the leaſt, according 
rorhe given rates , as hath been ſhewn. 

Now letE not meaſurel, and f having found K the leaft that E and1 
do meaſure, ler L beas often times meaſured by G, and M by H, as Kby 1; 
and let alſo N be as often times meaſured by F, as K by E ; Ifay, that M,L, 
K, and N, are the leaſt according to the given rates. 


Demonſtration F- Or, H, G, and I, meaſuring M, L,and K; equally,as is before 
ſhewn, M ſhall betoL, as HtoG, andL to K, as GtolI : 
but by the ſame reaſon, H 15 to G, as A to B,andGrol, as CroD; (Aand 
B meaſuring Hand G , and C and D,G and I, equally,) therefore, as A to 
B, fois MtoL, andasCtoD, fois LtoK., Bur as EistoF, Kisalſoto 
'N: (E andF <qually meaſuring K and N,) thereforc, M, L,K,andN, are 
| continually proportional, according to the given rates, 
| Theyare allothe leaſt, For it 1cbe denied, ler O,P, Q, and R, be ſup- 
| poſed the leaſt according to the ſame rates. Foraſmuch as A and B are the 
| leaſt of theirrate, 8 they ſhall equally meaſure O and P inthe ſamerate; 
| ro wit, B conſequenr, ſhall meaſure P conſequent, and by the ſame reaſon, 


| CandD, ſhall meaſure Pand Q equally ; towit, C antecedent, P antece- 


. - | dent: wherefore, Band C meaſuring P, © G the leaſt number meaſured by 


Band C, (hall meaſure the ſame P, Now 


—— 


andC 3 and 3; letH be found as often times meaſured by Azas G by B,and | 


| Lib. 8. 


Now having ſhewn, thatasGisto I, fois LtoK: that is toſay, fois P | 


oF EUCLIDE. 


toQ : alcetnately, as GtoP, foltoQ : and therefore G meaſuring Þ, I 
ſhall meaſure Q: Bur E ſhall alſo meaſure Q, i ſeeing that E and F, the 
leaſt of their rate,doequally meaſure Q and R, inthe ſame rate; to wit,the 
antecedent E, the antecedent Q: theretfore,l and E,meaſuring Q and K, the 
leaſt number meaſured by I and E; ſhall alſo meaſure Q, the greateſt, the 
leaſt, which is abſurd : Wherefore M, L, K,andN, are the leaft : and ſo 
following,it there be more rates given tothe leaſt numbers,8&c, Therefore, 
being given, &c. Vhich was tobe demonſtrated. 


PROP. 5. THEOR. 3. 


Plain numbers A and'B, are the 
one to the other in a rate compounded 


"19 of ther ſrdes. 


DemonfratiouF;Or D multiplying E, produce G, forafmuch as D multiply- 

"= F ing C and E om. produced A and G, A ſhall beto G, - C 
toE : and RM E multiplying D and F, hath produced G and B; * G 
ſhall be coB, as D to F : therefore, A, G, and B, are continually proportio- 
nal, according to the rates of CroE, andof DtoF the ſides. But Þ the 
rate of AtoÞB, is compounded of the rates of A to G, and of G to B : there- 
fore, the ſame rate of A to B, ſhallbe compounded of the rates of C to 
E, andof D coF, the fides. Therefore, the numbers, 8&c. Which was to 


| be demonſtrated. + 


PROP: 6. THEOR. 4. 


A 16 Bay C36 D5sz Tf there be as many numbers as 

Pq Go 0g you pleaſe , continually proporttonal, 
A, B, C, andD, andthat the fir(t A, mea ſure not the ſecond B, 
alſoneither of thg other, ſball meaſure any of the other. 


Demonſtration For that neither of them doth meaſure his next following; is 

manifeſt, foraſmuchas A, B,C, and D, are continually 
proportional, and as A meaſurethnotB, 2 ir thall be no part chereof , bur 
parts : wherefore Þ B,which is the ſame parts of C , ſhall nor alſo meaſure 
C, nor CandD : I ſayalſo; that neither of the other, ſhall meaſure any 


in the rate of A:to B,or of A,B,and C,in equal rarezas A to C,ſo is F ro H:bur 
ſeeing that as Ais toB,ſo F ro G,& as A meaſurethnot B,F ſhall not meaſure 
G,wherefore F ſhall notbe unity,otherwiſe F ſhould meaſure G,unity meaſu- 
ring every number:cherefore,4F and H,being primes to one anc ther,& F be- 


_ O—OO— 


ing not unity, F ſhall not meaſure H, _ therefore alſo A {Mall nor — 


—_— —— 
= — 


_— —— > — —__ —_—_ 


— —— 


of the othet,as A meaſurerth not C.cFor having for ng F,G, and H,the lealt |. 


1)21.7, 


THEEIGHTH ELEMENT Lib % 


a) 6.8. 


C : for irharh been ſhewn thar as Ais to C, fo Fisto Hy, in like manner, is 
ſhewn that as B meaſurerh not D , taking four numbers in the rate of Aro 
B, and the leaſt , not any other ſhall meaſure any other. Therefore, 8c. 
Which was to be demonſtrated. 


— —— 


PROP. 7. THEOR, 5. 


F CES 
—Q 


Az Bs C12 D24 Ea®8 Tf therebe as many numbers as 


pou pleaſe, A, B, C, D, and E, continually proportumnal , and 
that the firſt A, meaſurcth the laſt E , it (ball alſo meaſure the 
ſecond B. 


Demosſtratzon FOr if Abe not ſaid to meaſure B the ſecond, 2 alſo neither 

of the other ſhall meaſure either of the other : therefore A 
the firſt ſhallnor meaſure E the laſt, which is abſurd, Abeing-purtto mea- 
ſure E. Therefore, if there be,&c. VWhich was to be demonſtrated. 


mm—_— 


PROP. 8. THEOR. 6. 


If between two numbers A and B, 
there fall mean proportunals C and 
D, 1n continual proportion: as many 
as ſball fall between thoſe (of means continually proportional) there 
ſhall fall as many mean proporttnals between tmo others that 
ſball bave the ſame rate. 


Demouſtration Or having taken G, H,Izand K, the leaſt in the rate of Ato 
C, andequalin number to A,C, D, and B, in equal rate, as 
A ſhall be to B: and therefore, as E to F, ſo Gro K ©: wherefore, G and 
K, being primes to one another : ſeeing they are the exweams of the leaſt 
numbers, band fo the leaſt of their rare : © G ſhall meaſure E equally , and 
K ſhall meaſure F: therefore, as often times as G and K ſhall meaſure E 
and F, ler there be two other numbers L and M, as many times meaſured 
by Hand1I, in ſuch fortas G, H, I, and K, may meaſure E, L, M, and F, 
equally , cach his correſpondent , 4 wherefore, G, H, I, and K, multiply- 
ing the number by the which they meaſure E, L, M;and F y they ſhall pro- 
duce E, L, M, and F : therefore, E, L, M, and F, ſhall b@ inthe ſame rate 
as G, H, I, and K, but G, H, I, and K, are continually proportional : there- 
fore E, L, M, and F, ſhall be ſo alſo, and being equal in number to A,B, C, 
and D, there ſhall fallas many mean proportionals between E and F, as 
between A and B. Therefore if, &c. Which was to be demonſtrated. 


A24 C36 Dg54 B81 
G8 H1z 118 K27 
E 32 L48 M72 F108 


| 
PROD. | 


—_— 
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PROP. 9. THEOR. 7. 


K$ Li: M18N 27 nually proportional, C, and D, 4s 


many mean continual proportionals as ſball fall betmeen then, 
there ſball alſo fall as many between each of them and unity. 


Demonſtrateon | "ie having propoſed unity, letE and F be found the leaſt in 

the rate of A to C, andlet the three G, H, and I; be raken 
in the ſame rate, and then the four K, L, M, and N, and fo on until the num- 
bcrs taken beas many as A, C,D, and B, Now A and B the extreams, be- 
ing primes to one another , A,C, D,and B, ſhallbe the leaſt in the rate of 
E to F : But K, L, M, and N, which are as many as A,C,D,andB, arc al- 
ſo the leaſt in the ſame rate , by the conſtruRion, therefore, K, L, M, and 


| N, areequal to A, C, D, and B, cach to his correſpondent, thar is to ſay; 


Ktro A, andN to B, tothe endthere be noneleffer than the leaſt, 

Bur, (as is manifeſt by rhe demonſtration of the ſecond Prop. 8.) E multi- 
plying irſelfe, hath produced G , andmultiplying G hath produced K; E 
ſhail a meaſure G by E, andG ſhallalſomeaſureK by E : Bur >unity mea- 
ſures E by E, theretore unity meaſures E, and E meaſures G, and G mea- 
ſures K equally ; andrtheretore, nnity is the ſame part of E , and E of G, as 
Gof K therefore, unity and E, G, and K;, are continually proportional: in 
like manner , unityand F, I, and N, are continually proportional: There- 
fore, as well E, G,and K, as F,l, andN, with unity, being equal in number 


equal B, as between Aand B, Therefote, if two, &c. Which was robe de- 
monſtraced. 


PROP. w. THEOR: 8: 


AS I1iz K18 B27 


tween each of them and wnty , there ſhall as many continual 
proportionals fall between them A andB. 


Demonſtration [ Et A bethe produc of D in F, andI the produt cf D in Hz | 
and K the product of Fin H, Cbeingto D,as D roE,and 
F Ff2 D 


| Unicy primes to one another , and between 
2 F3 . þ 
G4 Hs Ig them there fallmeannumbers , contt- 


to K, L, M, andN), there ſhallfall as many numbers continually proportio- | 
nal between unity and K , or his equal Az and berween unity and N, or his þ 


If between two numbers & and B, | 


Ex H6 Gy and unty C, there fall numbers conti-| 
*y ly proportional bull 
C i nually proportional , as many as jba 


fall of continual proportwnals be-| 


7, 2. 


ac 
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a) 5-c. b 
b) 9.c. (. 


C) 17. 7+ 


d) 17. 7+ 


e) 18. 7. 
f ) 17. 7- 


a) 18. d» 
b) 17. 7. 
18. d. 


17-7. 


e)6.d. 7. 
10- PF. 


{ 


DtoE, asEto A: 3and C meaſuring D by the unites thatare in D,, D 
ſhall meaſure E, alſo by the unites which are in D, Þ therefore, D by it ſelf 
ſhall produce E, and E by D ſhall produce A ; in like manner, F by himſelf 


| ſhall produce G, and G by F ſhall produce B. 


Foraſmuch then as D multiplying 

DandF, produceth EandH, «cas Dis 

E4 H6 Gg to F, ſoEis to H: by the ſame reaſon, ſee- 

D2 F 3 ing thatF mulriplying F and D,hath made 

C1 H and G,as Disto F,ſo H is to G:therefore, 

E, Hz and G, are continually proportional. 

Again, D multiplying E and A, hath made Aand 1; therefore, as E « 

ſhall beroH, ſoAtol: and ſecing that D and F multiplying H, makes I 

and K, © as D ſhall be to F, fol to K: and in f like manner , K ſhall be to B, 

as H to G: therefore AI, K, and B, are continually proportional : therefore 

between A and B, there doth tall rwo meanes continually proportional : 

to wit, as many as between A and unity , or Band the ſame unity, - There- 
fore, &c. Which was to be demonſtrated. 


A8 I12z K18 B27 


I 
—— 


PROP. 11: THEOR. 89. 


- Between two ſquare numbers A, 
and B , there 1s 4 mean proportional 


Ag E21 Bagg 
C3 D7 


the ſide C, to the fide D. 


Demonſtration For letE be the produt of Cin D, orof DinC, foraſ- 

| much as C by himſelf hath made A 2 a ſquare nnmber , and 
by D hath madeE,, vas CisroD, ſo A is to E: again, ſeeing that D mul- 
| tiplying C hath madeE , and multiplying it ſelf, hath made B a ſquare 
' number , as C ſhall be to D, ſo E to B : therefore, A, E, and B, ſhall be con- 
| rinually proportional in the rate of their ſides C and D : Therefore, between 
| Aand B there falls a mean proportional number E. 

Secondly, ſecing that A, E, and B, are continually proportional, < A the 
firſt, ſhall be ro Brhethird in a double rate of A the firſt, to E the ſecond, 
which is the ſamerate of the fide C. Therefore, between, &c. Which was 
to be demonſtrated. 


i —_—_ 
CE —— 


PROP. 12. THEOR. 1c. 


Az7H36 148 Be PBetmeen tmo Cube numbers A andB, 
E6 Gi2 F16 


C3 D4 there are two numbers mean proportional, 
H and1, andthe Cube A , is to the Cube B , ina Triple rate of 
the fide C, tothe ſide D. 


Demon- 


_—_— 


<—_— 


Lib'$/| 


number : and the ſquare A, 181d the ſquare B, in a double rate of 


UMI 


« + 


— 


Lib. 8. OF EUCLIDE. 


Demonſtratim F{Or C multiplying it ſelf , makes E, and D multiplying ir 
| ſelf makes F; and C and D, multiplying one another makes 
' G, and multjplying G makes H and I: 

Foraſmuch as C multiplying'C and Dy harh made E and G, a as C 
ſhallbe ro D,ſfo EroG : In like manner, ſeeing that D multiplying D and C, 
hath made GandF, basCis roD, ſo Gis toF: therefore, E, F, and G, 
are continually proportional in the rateot Cto D. 

Again, foraſmuchas C multiplying E , hath made A, a Cube number, 
and multiplying G hath made H, by the conſtruction , © A ſhall be to H, as 
EtoG , tharis to ſay, asCroD: tnlike manner , ſeeing that by the con- 
ſtruction, D multiplying G, hath made I , and multiplying F hath made the 
Cube B4, I (ball be ro B, asG toF © ; thatisto ſay, asC roD. But, fHis 
alſorot, as Cro D : foraſmuch as C and D multiplyingG , have hadeH 
andI : Therefore, A, H,I, and B, are continually proportional in the rate of 
C to D: therefore, berween the Cubes Aand B, there do fall two mean 
proportionals H and I. 

Secondly, foraſmuch as)}A, Hl, and B, are continually proportional , A 
the firſt ſhallbero B rhe fourth , ina Triple rate of A rhe firſt, to H the ſe- 
cond , that is toſay, of the ſide C, to the fide D: for CistoD, as Ato H, 
Therefore, berween two Cubes, &c, Which was robe demouſtrated. 


_ - —_ — - _ _ — 
— 


as Ba Of 
D4 NS8 E 16 © 32 
GS P66 Q 33 


F 64 
H 64 R128 $ 256 I51: 

If there be as many numbers as you pleaſe continually propor- 
tronal, A, Band C , and that each multiplying 7t ſelf, make 
others, their produtts D, E, andF, ſhall be proportional , and 
if the numbers firſt taken A,B, and C, multiplying thetr produtts 
D, E, andF, domake others G, H, and 1, thoſe ball alſo be pro- 
portional, and alwayes this happens about the extreams. 


Demonſtration FOrlet AandB multiplying one another make N, and B and 


and Q, and B multiplying O and F, make R arid S. 


C make © : then let A multiplying N and E, make P 


Foraſmuch as A multiplying A and B hath madeDandN, * as A to B, 
ſo Dro N , by the ſame reaſon, ſeeing that B multiplying Aand B, hath | 
madeNand E,as AistoB, ſoN to E: therefore, D, N, and E;are continu- 
ally proportional in the rate of Ato B. 

Again, ſeeing thatB multiplying B and C , hath made EandO, bas B 
isC, ſoEistoO: in like manner, ſeeing that C mitiltiplying B and C) 
hath made O and F, asB is to C, ſo OistoF ; therefore, E, O, and F, are 


— 


a) 17, 7- 


b) 17. 7. 


Ig. d. 
C) I7+ 7. 


'd) 19. d. 
'3Þ y % 
iſ 18, 7. 


continually proportional in the rate of Bro C,or of A to B: therefore, DN, | 


and 


-—- — —— 


-— —  _  -— 


” 'DC—_—— -- — — 
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— od 


Cc) 18. 7- 


d) 18. 7. 


a) L7+7e 
b) 17. 7: 


7. 8. 


C) 11.8, 
{d)11c.(. 


————— 


 toH, (OH tol: therefore G, H, and 1, 


| | ; 
ſballmeaſure the ſideD, andaf the fide C abth nvoſure the (ide D, | 
alſo the ſquare A, ſballmeaſure the ſquare B. 


| 


ſballmeaſure the cubeB. 


and E, beinz continually proportional in the fame rate : .in equal rate, as D 
roE,f@E toF : therefore, D; E,andF, are continually proportional. 

Moreover, feeing thar Amultiplying D, N, and E, hath made G, P, and 
Q ; G,P,andQ ſhall be in the ſame rate as D, N,andE : that is to ſay, 
as Aro B. And ſeeing that AandB multiplying E, have made Qand H, 
eas AistoP, ſoQistoH; therefore, G,P, Q, and H , are proportional in 
the rateof Aro B: inlike manner , ou chat B multiplying E,O, and F, 
hath made H,R, and S, H,R, andS, ſhallbe proportionals in the rate of 
E,O, and F, that is ro ſay,oft Bro C, or of A to B. 

Laſtly, ſeeing that B and C, multiplying F, have made $ and I, « $ ſhall 
betol, as BroC, or A to B: therefore, H, R, $, and I, are proportionals 
inthe rate of A to B : therefore, ſecing that G, P,Q, and H, are alſoin 
continual proportion in the rate of H,R, and1I, in _ rate , aSG ſhallbe 

are continua Y proportional. There- 
fore, if there be, &c. Which was to be demonſtrated. 


PROP. 14. THEOR. 12. 


If a ſquare mmber A, dith mea-| 


Aq4 E 12 B 36 : | 
ſure a ſquai e number B, alſo the (1ge C, | 


6g 236 


Demonſtration | aw let C and D multiplying one another , make E, fora(- 

much as C multiplying C and D, hath wade AandE ,, a as 
C ſhall beroD, ſo AtoE : inlike manner, feeing that D multiplying C 
and D, hath made Eand B, E Þ ſhall be roB,as Cto D : that isto ſay, as 
A toE: therefore, A, E,and B, are continually proportional in-the rate of 
C to D. Bur A the firſt, meaſurerh B thelaſt : therefore, A the firſt, ſhall 
alſo mcaſure E the ſecond : therefore ſecing that C is toD, as AtoE, and 
A meaſureth E, therefore the ſide C, ſhall meaſure the fide D. 

Secondly, ler the fide C , meaſure the fide D: I ſay, that the ſquare A, 
meaſureth the ſquare B : < (foras hath been demonſtrated, A, E, and B, 
are continually proportional in the rate of C to D, bur C meaſures D: there- 
fore A ſhall meaſureE, and E ſhall meaſure B :- 4 therefore alſo A ſhall 
meaſure B. Therefore, if one number,8&c. Vhich was to be demonſtrated, 


-— 


— 


——— en _— —_—_———— 


PROP. 15. THEOR. 13. 
A $8 H24 I22 B216 
 6:06-" gh If a cube number A, meaſure acabe 
Cz Ds6 number B, alſo the ſide C, ſball meaſure 


the fide D, and if the fide C,, meaſure the fide D, alſo the cube A, 


————————. 
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223 


Demonſtratzon FF Or ler C and D, cach multiplying ir ſelf, make E and F;and 
mulriplying one another makg G , and laſtly, multiplying 
G, make H andI : Foraſmuch chem, (as by the demonſtration of the 12 
Prop* 8.) as well E, G, and F, as A, H,I, and B, are continually proporti- 
onal in the rate of C ro D: Bur A che firſt, meaſurech Brhe laſt, * A the 
firſt ſhall meaſure alſo H the ſecond , therefore A being toH, asCtoD: 
"C the fide ſhall alſo meaſure D the ſide. 

Now let the fide C , meaſure the (1deD : I ſay, that the cube A ſhall 
meaſure the cube B : For by the reaſon above, as CistoD: ſo A is to H, 
A, H,Izand B, being cn RN incherate of C ro D, as hath 
been ſhewnin the 12 Prop. 8. Wherefore C the fide , meaſuring the fide 
D, alſo A, ſhall meaſure H : but H meaſures I, and I meaſures the cube B: | 
(being continually proportional : )b cherefore A ſhall atſo meaſure rhe cube 
B. Therefore, if a number, &c. Which was to be demonſtrated. 


D—_— — - — — —— EY Ee es hee Es 


PROP. 16. THEOR. 14. 


— —_— _— — 


"OW %Y IF a ſquare mmber A, doth nat 
G4 os meaſure a ſquare munber B , alſo the 
fide C,, ſballnot meaſure the ſide D3 andif the fide meaſure not the 
fide alſo, the ſquare ſball not meaſure the ſquare. 


DemonſtratiozFOr ſuppoſe the {ide C doth meaſure the fideD : * therefore 

che ſquare A ſhall meaſure the ſquare B, which is abſurd: 
for it is propoſed not to meaſure it , wheretore C rhe fide ſhall not meaſure 
the fide D. 

Now I ſay, that if the ſide C doth not meaſure the fide D , that alſo the 
ſquare Aſhall not meaſure the {quare B : for if A be ſaid ro meaſure B, the 
fide C ſhall alſo meaſure the fide D, which is abſurd, for it is propoſed not 
to meaſure it: Therefore, the ſquare A ſhall not meaſure the ſquare B. 
Therefore; if a ſquare number, &c. VV hich was to be demonſtrated. 


= th. a — — _— tt. —_— 


PROP. 17. 


If a cube number A , meaſure not 
a cube number B, alſ the fiute C,, ſball 
not meafure the fide D, and f the ſide 
meaſure not the ſide , neither ſball the cube meaſure the cube. 


2 


Demonſtration Or ſuppoſe chat the fide C doth meaſure the fide D, 
a therefore the cube A, ſha!l meaſure the cube B, whicu is 
abſurd : for it is propoſed not to meaſureir : cherefore, C ſhall not mea- 


THEOR. 15. | 


a) Ti 8, 


b) 11c, (. 


a) 14.8. 


a) 15- . 


{ure D. 


Nov 


—}_ li. 4. a A. 


—_——-z__ EY 


THE EIGHTH ELEMENT Lib/$. 


a) 17.7. 
b) 17. 7- 


c) 26.d. 7, 


a) 17.7. 


Now, as the {ide C meaſurech not the fide D; I fay, that the cube A, 
ſhall not m-aſure the cube B. For if A be ſaid to meaſure B, the ſide C b 
ſhall alſo meaſure the ſide D , Which.is abſurd : For ir is propoſed' not to 
meaſure 1t ; Therefore the cube A, ſhall not meaſure the cube B, Where- 
fore if a cubenumber, &c. Which was to be demonſtrated; 


————— 


8-46 Bo Between two Plain numbers alike, 
C6 Dz E9 F3 AandB, theres a mean proportio- 
nal number G, and the Plain A is to the Plam B, in a double rate 
of the Homologal ſides (or fides of like rate) CE, andD F. 


Demonſtration 


A. 


Orler DandE multiplying orte another, make G , foraſ- 
much thenasC is to D » ſoEis toF, alternately, C ſhall 
beroE, asD to F : and ſeeing that D multiplying C and E , hath made A 
andG, * AſhallbetoG, as CtoE : thatis toſay, as DroF : and ſeeinz 
that E mulciplying D and F hath made G and B; > G ſhall be to B, as D to F: 
therefore A, G,and B, are continually proportional in the rate of C toE : 
or of D coF : therefore berween A and B,there is a niean proportional G.But 
foraſmuch as A, G, and B, are continually proportional, < A is to B, in a 
double rateof A toG, that is toſay, of CtoE, orof Dto F: Therefore, 
the Plain A, is to the Plain B, ina double rate of CtoE, or of D toF, 
fides of one and the ſame rate : Therefore, between,&c. Which was to be 
demonſtrated. 


— — 


PROP. 19. THEOR, 17. 


Betmeen two Solid numbers alike A andB, there are Ne MEAN 
proportunal numbers M and N, and theSohd A, is to the SolidB, 
in a triple rate of the Homologal fade C , to the Homologal 
fide F. 


A zo M 60 N 120 B 240 
I 6 MS Las 
G2 Dy YI F., G 6 H 10 


Demonſtratioa FPOr let C and D, multiplying one another, make I; and F 
and G, makeK , and D and F, makeL: Laſtly, E and H, 

multiplying L , make M andN : Foraſmuch thenas C, D, andE, ate pro- 
portional co F, G, and H : alternately, they ſhall be alſo proportional ; to 
wit, asCtoF, ſoDtoG, andEtoH: and ſeeiug that D mulciplying C 
and F, hath madeIand L, 2asC isto F, foisItoL : inlike manner , fee- 
ing that F multiplying D and G, hath made LandK;, as D isto G, fois L 
| to K, wherefore], L, and K, are continually proportional in the rate of C 
to 


— — _ 


ti —— _ 


— 


PROP. 18. THEOR, 16. : 


—_—_— 


LIMI 


| Lib. $. 


OF EUCLIDE. 


toF, D toG, orof EtoH: And foraſmuch as A ſolid, is produced from 
the mutual mulnplication of the ſides C, D,andE : and 1'is madeot C in 
D, orof Din C; E multiplyingI, ſhall mtke A , in like manner , B ſolid, 


| being madeof the mutual mulciplicarion of F,G, and Hz and Kof FinG, 
'orof G in F, H multiplying K, ſhall make B, | 


| 


| 


A18 C 24 B 32 
D3E4q4 F6 G8 


be like Plames. 


Wherefore, ſecing that E multiplying I and L, hath made A ang M, b A 
ſhall be ro M; as I to L : thar is toſay, as C toF, or D ro G, orEtoH , by 
\.the ſame reaſon, ſceing that H mulciplying Land K, hath madeN and B, 

cN ſhall be toB,as LroK: thatisro ſay,as CroF, or Dro G, orE roH: 
| But 4M is toN, asE to H, ſecingrthart E and H multiplying L, have made 
M and N : thercfore, A, M, N, and B, are coutinually proportional in the 
rateofCtoF, orof D roG, or E toH: therefore between A and B, like 
ſolids, there falls rwo mean numbers continually proportional. 

Secondly, ſeeing that A, M,N, and B, are continually proportional, « A 
isro B, inatriple rate of AroM: Bur Ais toM, as Cis toF, orDroG, 
or E to H: therefore A ſhall beto Bina triple rate of CroF , orofD to G, 
or of E to H, ſides of like rate : Therefore, berween two Solids, &c. Which 
was to be demonſtrated. 


CCCCCCCCCNCAMEYMC_C_C—C:—x CCS 


D— — 
— ” — 


PROP. 20. THEOR. 48. 


If between two mambers A and B, 
there fall a mean proportional num- 


ber C, thoſe numbers A and'B, ſball 


| Demonſtration F;Or having taken D andE , the leaſt in the rate of A, C,and 


B; 2Dand E ſhall equally meaſure A and C : Let them 


meaſure them by F, they ſhall alſo equally meaſure C and B, in the ſame 
rate , which ler be by G : therefore, » F multiplying D and E , ſhall pro- 
duce A & C, and <G multiplying D & E,ſhall produce C and B:Foraſmuch 
then as E multiplying F and G hath produced C and B, 4asC ihall be to B, 
{oF roG, buras C is toB, ſo was D to E : therefore, D ſhall betoE, as F 
to G , and by permutation, as DtoF, ſoE roG : Bur foraſmuch as F mul- 
tiplying D, hath made A, A ſhall be a Plain number , and the fides ſhall be 
D and F:in like manner;,ſeeing t 

alſo a Plain whoſe ſides ſhall be E and G,and thole ſides, being ſhewn to be 
proportional : towit,as DtoF; ſoEtoG, © A and Bſhall belike Plaines : 
Therefore, if between, &c, Vhich was to be demonſtrated. 


hat G multiplying E,bath made B,B ſhall be 


e) 21. d.7. 


 ——— 


2) 20, 8, 


—— 
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PROP- 21, THEOR, 1g. 


4G, 14h If bermeen two nanbers A and 
E4 F6 Gy B, there fall two mean proportiv- 


Hz I: Mz K3E3N3 Cond D, they {ball be like 
Solids AandB. 


Demor(tr ation = Er « E, F, and G be the leaſt in the rare of A;C,D, and B; 
foraſmuch as between E and G, there falls a mean propor- 

tional F, bÞE and G ſhall be like Plaines. - 
Let H and [ be fides of E and K, and L the fide of G, and foraſmuch as 
E, F, andG, doe meaſure A, C, and D, equally < , being the leaft in the 
ſame rate: Let them meaſure them by M , and « ſeeing that E, F, andG, 
do alſo meaſure C, D, and B; by the ſame reaſon , let it be by N : in ſuch 
manner, as M multiplying E, FF, and G, may make A, C,and D; andN al- 
ſo mnlciplying E, F, and G, may make C, DD, and B. Now E 1s produced 
of his ſides HandI, mulciplyed by one another : and G is produced of the 
ſides Kand L : therefore, A is the produ& of H, I, and M, multiplyed toge- 
ther, and Bthe product of K, L,zand N: Therefore, © A is a ſolid num- 
ber,having the ſides H, I, and M, and B alſo a ſolid number, having the ſides 
K, L,and N : But ſeeing tharM and N, multiplying F,do make C and D, 
as is ſhewn , f C ſhall beto D, asMroN 8, butC andD, are in the ſame 
rateas E and F: ſecing that N multiplying E and F, hath made Cand D, 
andalſoEand F, are in the ſame rateasH and K, orIand L : therefore, 
H ſhall be co K, andI toL, as MtoN,, and alternately, H ſhallbe to1, as 
KroL, andItroM, as LtoN : Therefore the ſides HzI, and M ,are pro- 
rn. tothe fides K, L,and M : h Therefore, the numbers A and B, are 

ike Solids: Theretore, if berween, &c. VWhich was to be demonſtrated. 


CHU 


PROP. 22, THEOR. 20. 


If three numbers A, B, and C, be 

contmually proportional, and that the firſt A, be a ſquare , the 

thirdC, ſball alſo be a [quare. 

Demonſtratzon | 36 ſeeing that between A and D 2, therefals a mean pro- 
portional, A and C ſhall be like Plaines, therefore A be- 


ing a ſquare, C reſembling it , ſhall be alſo a ſquare: Therefore, if there be 
three numbers, &c. Vhich was to be demonſtrated, 


Ag Bg4 C 324 


PROP. 


Lib. 8. oF EUCLIDE. 


PROP. 23, THEOR. 21. 
A277. B 4s C75 D 135 


D, are proportional , and that the firſt A, beaCute , the fourth 
D, /ball alſo be a Cube. 


Demos flration FOr ſeeing that between A and D, there fallstwo mean pror 

portionals, Band C, 2 A and D ſhall be like Solids. FThere- 
fore, Abeing a cube, D reſembling him , ſhall be a cubealſo: Therefore» 
if four numbers, &c. Which was to be demonſtrated. 


TE 


PROP. 24, THEOR, 22. 


If tmo numbers A and B , bem the 
ſame rate to one another, as a ſquare 


if the firſt A be a ſquare, the ſecond B, ſball alſo be a ſquare. 


Demonſtration F;Oraſmuch as C and D , are ſquares, * there ſhall fall be- 

rween them a mean proportional:which let be E: > there will 
alſo fall one between A and B, which are in the ſame rate, which let be F : 
Foraſmuch as the three numbers A, F, and B, are continually proportional, 
and A the firſt is aſquare, <Bthe third ſhall bealſoa ſquare, Therefore, 
if rwo numbers, &c. Which was to be demonſtrated. 


COROLLAKRTIE. 


It is manifeſt from what is above demonſtrated that the pro- 
portion of every ſquare number , to any other number whatſoe- 
ver that is not ſquare, cannot be exhibited in two ſquare num- 
bers : for if they could, d then the two firſt numbers which have 
the ſame rate as the ſquares of the proportion exhibited, ſhould 
| be ſquares alſo : ſeeing that the firſt is propoſed a ſquare,which 
is abſurd , for the ſecond is propoſed no ſquare , whence it fol- 
lows.that the numbers which are in a double rate, are not to one 
another as a ſquare number,to a ſqaare number : for all theſe 
double numbers here 4, 8, 16, 32, 64, 128, @*c. ſhould be 
ſquares, for the firſt number 4, being a ſquare , © 8 ſhould be al- 
ſo a ſquare , and alſo 16, and 32, &vc. which is impoſſible. 
G g 3 For 


—  - ——— —— -— —- ——— —_ — ———  — 


If four numbers A,B, C, and 


number C,to 4 ſquare number D, and 


a) 21,8, 


a)it.$ 
b) $. 8. 


De ——_—_—_ 


c) 22.8. 


d) 24: $. 
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| For between 4 and 8, between 8 and 16, between 16 and 32, 
tec. there would fall a mean proportional, if they were ſquares; 
eeing that it bath been formerly ſhewn, that between any num- 
| bers that bear a double proportion to one another , there cannot 
fall a mean proportional. 
| In like manner, the numbers which are in a quintuple rate to 
one another, ſhall not have the ſame rate as a ſquare number to 
t)11.8. | ſquare number, for if it ſhould, t there would fall between them 
' mean proportional. 
Therefore, there would alſo fall a mean proportional between 
and 1, which arc the leaſt nnmbers in a quintuple rate : but we 
have ſhewn the contrary. 


PROP. 25. THEOR. 23. 


If two numbers A andB, have 
ni % « 027. the ſamerate theone to the other, 
as one cube number C, to anot ber 
| | 
| cube number D, and that the firſt A , be a cube, the ſecond B, 
ſballbe acube alſo. 


a) 12.3. | Demonſtration F,Oraſmuch as AistoB, as C is ro D, but 2berween the cubes 
8. Cand D, there falls two mean proportionals E and F: 
therefore between A and B, there ſhall aiſo fall rwo mean proportionals G 
and H, therefore,foraſmuch as the four numbers A, G,H, and B, are conti- 
b) 23. 8. nually proportional, and A rhe firſt is a cube, Þ Brhe fourth, ſhall be alſo a 
cube, Therefore, if two numbers, &c. Which was to be demonſtrated. 


G 
E 


COROLLARIE. 


It is manifeſt by what is above ſhewn, that the rate of any 
cube number whatſoever, to any other number whatſoever, not 
25-8, | enbe, cannot be found intwo cube numbers : for if you ſuppoſe 
it could, the firft numbers having the ſame rate as the cubes 

of the proportion found, ſhould be alſo cubes : ſeeing the ſirſt is 
| propoſed a cube, which is abſurd, for the ſecond is propoſed no 


cube. 


PROP. | 


LIMI 


Lib... OF EUCLIDE. 
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PROP. 26, THEOR. 24. 


Aw Ccwo"3e Plain numbers A andB, bave the 
D 4 E6 F9 ſame rate too another , asa ſquare 
number D, to 2 ſquare number F. 


Demo«(t-ation F Or ſee.ng that A and Barelike Plaines, * heir ſhall fall be- 
tween them a mean proportional which ſhall be C. 
Thereforc,having taken the three numbers D,E,and F,the leaſt in the rate 
of A,C,and Bytiie extreams D and F ſhall be {quares : Therefore, ſeeing that 
in cqualrate Ais ro B, as DtoF: 1tis manifeſt, that A ſhall beroB, as a 


| ſquare to a ſquare ; to wit, as the ſquare number D, tothe ſquare number 


E. Therefore che Plains, &c. VWhich was to be demonſtrated. 


PROP. 27. THEOR. 25. 


Like Sold numbers A and 
A6 C24 D? 
8 Fi Gi8 42 By, bave the ſame rate to one 
another , as a cube number E, 
to a cube number H. 


Demonſtratz02 F;Oraſmuchias Aand Bare like Solids 2 chere will fall beween 

chem rwo mean proportionals C and D : And having taken 
the four numbers E, F, G, and H, the leaſt in the rate of A, C, D, and B, 
| the e xtreams E and H ſhallbe cubes ; Therefore ſeeing that in equal rate A 
isro B, asE istoH, irappcars that A ſhallberoB, astte cube number E, 
to anorher cube number, to wit, toH: Therefore the, &c. Which was 


| ro be demonſtrate |. 


COROLLARIE. I. 


If two numbers be in the ſame proportion the one to the other 
that a ſquage number 15 to a ſquare number : thoſe two numbers 
ſhall be like ſuperficial numbers. And if. they be in the ſame pro- 
portion the one to the other , that a cube number 1s to a enbe num- 


ber, they ſball be like ſolid numbers. 


Firſt, let the number A, have unto the number B, the ſame proportion, 
that the ſquare number C hath to rhe ſquare 

B 72 D 64 number D: Then I ſay , that A andB are like 

A 18 C 16 ſuperficial numbers. For,foraſmuch as berween 

the ſquare numbers C and D , there falleth a 

mean proportional , 2 there hall alſo berween A and B, (which have the 


ſame 


a) 18- 8. 


1 Cor, 2,8 


a) 19. $. 


Cor. 1.28, 


a) $. 
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b) 8. 8. 
C) 20. 8. 


d) 12+ 8. 
e)v.8. 


f) 21. $+ 


a) 18, 3, 


b) 20, 7. 


| 


ſame proportion with C. and D) fall a mean proportional Þ. Wherefore 
Aand B are like ſuperficial numbers c. 
But if Abe unto B, as the cube number C, is to the cube number D. 
Then are Aand B like ſolid numbers, For,foraſmuch as Cend D are cube 
numbers, there fallecth berween rhem rewo 
C8 mean proportional numbers4, And therefore, 
D 27 e between A and B, (which are in the ſame 
proportion that C is to D) there falleth alſo 
two mean proportional numbers. Wherefore f A and B, are like ſolid num- 
bers. 


B 16 
A56 


COROLLARIE TIS; 


IF « number multiplying a ſquare number , produce not a 
ſquare number , the number multiplying ſhall be no ſquare 
number. | 


For If it ſhould be a ſquare number , then ſhould ir and the number mul- 
tiplyed , being like, ſuperficial numbers (by reaſon they are ſquare 
numbers) have a mean proportional «, And the number produced 
of the ſaid mean, ſhould be equal ro the number contained 
under the extreams,which are b ſquare numbers. Where- 
fore,thenumber produced of the extreams,being equal 
to theſquare number produced of the mean,ſhould 
be a ſquare number. But the ſaid number by 
ſuppoſition, is no ſquare number. Where. 
fore neither is the number multi- 
plying the ſquare number, a 

{quare number. 


The firſt pare of the firſt Corollarie is the converſe of the 26 Propoſi- 
tion of this book, and hath ſome uſe in the trench book. The 
ſecond part of rhe ſame alſo, is the converſe of the 27 
Propoſition of the ſame. 


- 


The End of the Eighth Element of Eu CL 1DE. 
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NINTH ELEMENT 


 FUCLIDE. 


PROPOSITIONS. 


PROBLEMES, & THEOREMES. 


P RO POSITION rt. THEOREM 1. 


As B 54 If two numbers bemg like Plitins 
D 36 E108 C 324 A,andB, multiplying one another, 


do produce fome one C, the produtt C ball be a ſquare: 


Demouſtration | Bow D be the produd of A by it ſelfe, D ſhall be a ſquare 

number : Therefore, toraſmuch as A multiplying A and B, 
hath produced Dand C; = as A ſhall be to B, fo D ſhall be ro C : Bur be- 
tween A and B,like Plains, Þ there falls a mean proportional , therefore al- 
ſo c there ſhall fall one berween D'aud C, which ſhall be E, to the end that 
D, C, and E, may be continually proportional : Bur D the firſt, is a Square 
by the conſtruion z therefore 4 C the third, ſhall be alſo a ſquare : There- 
fore if two plain numbers,8&c, VVhich was to be demonſtrated. 


_—_—_r— 


PROP. 2. THEOR. 2. 


A6 B54 If two numbers multiplying one the 
D3zs C 324 other, A and B, make a ſquare C,they 


| 


are hke Plans. | Demos- | 


——CC— . 


l 
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| Demobſtratics F{Or let D be the produdt of A by itſelf, D ſhallbe a quare, 


foraſmuch then as A mul.iplying A and B hath uced 


Dand:C, 2 as A is to Byſo D is ro C. Bur Þbe- 
B 54. tween D and C ſquare numbers there fals a mean 
proportional , wherefoxe © berween A. and B there 
ſhall alſo fall a mean proportional , therefore 4 
A andB are like Planes. Thereforc, if rwo numbers &c. Vhich was to be 


demonſtrated. 


A 6. | 
D 36. C324. 


PROP. 3 


* If a Cube number A, multiphing 1t ſelf, 
C 2. dith preduce any one B , the product B ſball 
may. be a Cube. 


Er C be the ſide ofthe cube A, and let D be the produtt 
| of C by ir ſelf, and ſothe cube A ſhall berhe product of C 
by D, foraſmuch then as C multiplying it ſelf hath made D 3 the ſame C, 
ſhall meaſure Dby C : bur Þ unity thall alſo meaſure C, by C , therefore, 
unity ſhall be the ſame parrof C denominated of C, as CotD : and there- 
fore, © aSunity is to C, fois CtoD. 

Again, Foraſmuch as C, multiplying D, hath made A, 4 D ſhall 
meaſure A, by C: but C meaſures D by C, therefore C (13all be che ſame 
part of D, as Dis of A , therefore < as G isto D, ſo Dis roA: butas C, 
isro D, ſo unity was ro C, therefore as unity, isto C, fois, C to D, and D, 
to A, thercfore berween unity and A, there doth tall rwo mean propor- 
tionals C and D. 

But f foraſmuch as A meaſure B by A, (for multiplying it ſelf makes B) 
and 8 unity meaſures A,by A, unity ſhall be the ſame part of A,as Aof B , 
and theretore unity ® ſhall be ro A, as Aro B, and therefore ſeeing that be- 
tween unity and Azthere falls two mean proportionals C and D,i there ſhall 
fallas many between A and B, which ſhall beE and F. 

Therefore, ſecing that the four numbers A,E, F, and B, are continually 
proportional, and A the firſt is a cube, Brhe fourth ſhall be in like manner 
a cube. Therefore, if a cube, &c, Vhich was to be demonſtrared. 


Demonſtration 


—_— — ————— 


PROP. 4. THEOR. 4. 


If a cube number A, multiplying a cube, 
number B, makes ſome one C, the produtt C 


Ss B 37. 
D 64. C 216. 


ſball be a cube. 


Demonſtration [ Et A multiplying it ſelf make D, D 2 ſhall be a cube , and 
foraſmuch as A multiplying A and B,bach made D and C, 
bas A ſhall beto B, ſo D ſhall be ro C. Bur between the cubes A and B, 


there 


; 


LIMI 


LIMI 


Lib:'s. OF EUCLIDE * 


ſhall alſofall rwo mean proportionals, therefore , 4 D —_ cube, C ſhall 
be a cube alſo. Therefore if, 8c, Which was to be demonſtrated. 


PROP. 5. THEOR. 5. 


Pu If a cube munber A multiphing ſome 
D 64 © 21% number B doth produce a cube C the num- 


ber multiphed B , ſball be a cabe alſo. 


Demonſtration FOr let D , be the produGt of A, multiplyed by it ſelf : » D 
ſhall be a cube. 

Foraſmuch as A, multiplyinz A and B, hath made D andC, b as A, 

ſhall be ro B, ſo ſhall D, be ro C. © Butberween the cubes D and C, there 

falls 2 mean proportionals , 4 therefore, between A and B , chere ſhall alſo 

fall 2 mean proportionals, © and therefote , A being a cube , B ſhall be alſo 


a cube. Therefore, if a cube number, &c. Which was to be demon- 
ſtrated. 


—_— 


PROP. 6. PROBL. 6. 


AS8B64 Cziz If a number A, multiplying it ſelf 
makes a cubeB , the ſame A , ſball be alſo a cube. 


DemonſtrationF7Or let C, be theprodu@ of Bby A, C ſhall be a cube num- 

ber, as is manifeſt, Foraſmuch then as B, cube mulci- 
plying another number, to wit, A hath produced C , a cube number , A 
ſhall be alſo a cube. Therefore , if a number , &c. Which was to be 
demonſtrated. 


PROP. 7. THEOR. 9. 


A6BirCe66D2 E3 Tf a compound number A , milltt- 


plying , ſome number B , makes ſome other C , the produtt C , 
ſball be a Solid. 


DemonſrationFOr ſeeing that A is compounded, ſome other tumber be- 


there fals two mean proportionals , c therefore, betweeh D and C there | 


a) +3 9» 
b) 17. 7. 
c) I 2+ $; 


d)$.$, 
e) 22, $, 


I 9, d: 


t3.d. 


fides unity ſhall meaſure it: Therefore , ler D meafure Az 
by E, thatbeing done, #D multiplying E, ſhall produce A. Therefore , | 
ſceing that B, mulciplying the ſame A hath made C ; C ſhall be produced | 


ws the mutual multiplication of the three numbers D, E, and B, and | 


a) 9 C: ſ. 


H h there- A 


—— nt md. 


therefore,  C ſhail be a Solid , whoſe ſides are D, E,and B, Therefore , 
it a compound number, &c. Which was to be demonſtrated. 


i—_ 


PROP. 8. THEOR. 8. 


| If from umty , as many numbers as you pleaſe A,B,C,D, 
E,F,G,H,1I,K,L, and4M., are continually proportional , the | 


third B from unity 1s a ſquare , and all the reſt which mter- 
mit , or leave out one D, F, H,K, and M , But the. fourth ts 
a cube C., and all the reſt in leaving two, F,1,andM , and 
the ſeventh , F 15 acube, and a ſquare together , and all the reſt 
whiub leave five M. 


Unity. A3 Boys Ca7 D811 E 243 F 729. 
G 2187 H 6561 I 19683 K 59049 
L 177147 M 531441. 


DemorſtratiosF Oraſmuch as unity, is to A,as Ais to B, unity ſhall meaſure 
A, and A ſhail meaſure B equally. 2 But unity meaiures A, 
by A, therefore, A ſhall alſo meafure B, by A: Þ therefore, A multi- 
plying A, ſhall produce B, therefore, Bis a ſquare. 
Now, foraſmuch as B, C, and D, are continually proportional , and B 
is a ſquare D ſhall bealſoa ſquare: in like manner ſecing tnar D, E, and F, 
are — proportional, and as D is a ſquare, F ſhall be alſoa ſquare, 
and all the others leaving one. 
Again , Foraſmuch as unity is to A, as Bro C, unity ſhall meafure 


fore , Bihall alſo meaſure C,by A, © and therefore, B multiplying, A 
ſhall produce C, therefore , ſeeing that A multiplying ir {elf makes Þ, 


and multiplying Bmakes C, f C ſhall bea cube. 


Butforaſmuch as C, D, E, and F, are continually proportion, and as C 
the firſt is a cube , F the fourth 8 ſhallbealſo a cube , by the ſame reaſon 
ſeeing that F, G, H, and I, are continually proportional , and c::at F is a 
cube , I,ſhall be alfoa cube , and all the reſt leaving or intermitting two. 
Laſtly , foraſmuch as F the ſeventh, from unity , is ſhewn tobe a {quare 
and a cube; the ſame ſhall be a cube,and a ſquare together, and in the ſame 
manner, M the ſeventh from F, leaving G, H,I, K, and L. , ſhall be a cube, 
and a ſquare together, and alſo all the others, which lcave 5. Therefore, 
if from unity, &c. VWhich was tobe demonſtrated. 


PRO- 


"THE NINTH ELEMENT Lib.g. 


A and B ſhall meaſure C equally. But 4 unity meaſureth Aby A: there- | 


| Libg OF EUCLIDE: 


PROP. 9. THEOR. g. 


If from Unty there be as many numbers as you pleaſe A, B, 
C, D, E, and F, continually proportional ; and if that num- 
ber which follows unty A, be a ſquare, all the athers alſa ſball 
be ſquares, and if that which follows umty be a cube, alſo all the 9- 
tbersſball be cubes. 


Uniiy A 4 B16 C 64 D 256 E 1024 F 40ogs6 
Unity A 8 B64 Cyg12 Dgogs E 32768 F 262144 


DemonſtrarionFOr ſecing that A, B, C, D,E, and F, are continually propot- 

tional from unity, 2 B the third from unity, isa ſquare, and 
all the reſt leaving one: to wit, D and F, and foraimuch as A, B,and C, are 
continually proportional and that Ais a ſquareby the Suppoſition, b C the 
third ſhall be alſo a ſquare : inlike manner, taking C, D, and E continually 
proportional, ſeeing that C the firſtis a ſquare, E the third, ſhall be alſoa 
ſquare : therefore, all the numbers A, B, C,D, E,and F, ate ſquares , and 
{oof the reſt. 

Now let A next tounity bea Cube ; I (ay, that the others are Cubes, 

Foraſmuch as from unity A,B, C, D, E,and F, are continually proporti- 
onal, <C the fourth trom unity is a cube, and all the others leaving two, to 
wit F, now that theothers B, D, and E, are alſo cubes, we ſhall thus de- 
monſtrate. 

Foraſmuch as unity is to A, as A to B, unity ſhall meaſure A, and A the 
number B, equally 4 ; bur unity ſhall meaſure Aby the ſame A, therefore 
A ſhall meaſure Balſoby A ©: therefore , A multiplying it ſelf, ſhallpro- 
duce B : But,f A is a cube, therefore B ſhall be alſo a cube, and for- 
aſmuch as A, B, C, and D, are continually propottional, and as A is a cube, 
ſo 8 D ſhall be alſg a cube : Moreover , ſeeing that B, C, D, and E,are con- 
tinually proportional,andas B is a cube, ſo ſhall E h alſo be a cube : therefore 
A, B, C, DD, E,andF, are all cubes, and ſo on, if there were more. There- 
forc, if from unity, &c. VWhich was to be demonſtrated, 


PROP. 10, THEOR. 10. 

If from unity there be as many numbers as you pleaſe A, B, C, 
D, E, F, G, H,and1, continually proportional; and if that num- 
ber A, which follows after unity ben ſquare 5 alſo not any one of 
the others ſballbe a ſquare, except the third Bfromumty, and alt 


the others who leave one D,E,andF,and if that mb;cÞ is after um- 


ty Abe not a Cube; alſo not any ons of the others ſball be a Cube be- 


H 2 Unity 


ſides the fourth from unity C, andall the others who leave tro. 
| 


—_— 


—_ —— — 


— - - —_— 


Ll 
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THE NINTH ELEMENT Llibg. 


c) 8. 9+ 
d) 25. 8, 


Unity A2 B4 C8 Di6 E 32 F64 
G 128 Ha256 I 51: 


Demonſtration FOr it it be ſuppoſed that beſides thoſe there are other 
ſquares: Ler E be ſuppoſed to be a ſquare , foraſmuch 
then as* Disa ſquare , and that as D is oE,orEtoF, ſo Ais ro 
B, andby converſion , aSE isto D, or F to E, fo Bro A, Bſhall be toA, 
as the ſquare number E, to the ſquare number D , or as the ſquare F, to 
the ſquare E : But B the third from unity , is a ſquare, therefore Þ A the 
firſt after unity, ſhall be a ſquare, which is abſurd , for by Suppoſition 
it is no ſquare: therefore E ſhall not be a ſquare , by the ſame reaſon we 
ſhall ſhew that not one other is a ſquare, beſides the numbers above menti- 
oned. | 
Now let A next to unity be no cube , Iſaythat not any other is a cube, 
befides C the fourth from unity, and all thoſe that do leave two , to wit, F, 
and], for if you ſay , that ſome otheris a cube , ſuppoſe it tobe D : tritere- 
fore {ecing that Fis a cube, and as in equality asD istoF,foAistoC: 
ſecing that D, E, F, and A; B, C, are in the ſame rate, and by conver- 
fionas FroD, ſoCto A, C ſhallbeto A, as the cube number F, ro the cvbe 
number D , but < C the fourth from unity, is a cube , therefore 4A tie firſt 
after unity, ſhall bealſo a cube , whichis againſt the Suppoſition : There- 
fore D is no cube, by the ſame reaſons may be ſhewn that none bur rhe 
_ = _ can be cubes. Therefore, &c. Which was co be demon- 
ſtrated, 


 ——— 


PROP. 11, THEOR. 21. 


If from Unity there be as many numbers asyou pleaſe A,B, C, 
D,E, F,andG,continually proporttonal,the leaſt doth meaſure the 
greateſt , C meaſures G by ſome one of thoſe which are between the 
proportional numbers A, B, C,D, E,F, and G.” 


Unity A 3 Bg C 27 D 8: E 243z F 729 G 2187 


DemorſiratzonF; Oraſmuch as by equality, as C is toG, ſo unity is to D, (for 

»D,E,F,andG, are in the ſame rate continued asunity, 
and A,B, C, and D) 2 unity ſhall meaſure D z and C the number G equal- 
ly : Bur Þ unity meaſureth D, by the ſame D, therefore C ſhall alſo mea- 
ſure G by D : by the ſame reaſon E ſhall meaſure Fby A : ſeeing thar as E 
is roE,{o unity is to A, &c. ſo A ſhall meaſure G by F : ſeeing that by equa- 


| lity as Ais toG, ſounity is to F, &c. and ſoon: Therefore, if, &c. Which 


was to be demonſtrated. 


LIMI 


Lib. 9. OF EUCLIDE:. 


PROP. 12. THEOR. 12; 


If from Unity there be as many numbers as you pleaſe A,B,C, 
and D, all the prime numbers which meaſure the laſt number D, 
the (ame numbers ſhall alſo meaſure that which is next to 
Untty A. 


Unity A6 Bg6 C 216 D 1296 E 3 


Demonſtration | let Ebe a prime number , which ſhall meaſure the laſt 

D : Iſfay, E ſhall alſo meaſure A : for if ir (hall not mea- 
ſure it, * the ſame E ſhall be prime to A: Foraſmuch then as Aande are 
primes to one another, and A multiplying ir felt , makes B, as appears , »B 
{hallbe prime to E : therefore, ſecing char A and B,are primes to E,and C is 
the product of Ain B,<C ſhall be prime toE : again, ſeeing that A and C 
arealike primes to E ,, andthat D is the produ@ of Ain C, 4D ſhallbe 
prime to E : therefore E meaſures not D, which is againſt the Suppoſition, 
therefore, E ſhall meaſure A : Therefore, &c. Which was to be demon- 
ſtrated. 


COROLLARIE. 


Therefore; any prime numbcr, greater then that next Unity, 
nor any leſſer that meaſurtth not that which is next unity, fball 
not meaſure the laſt : for if it did meaſure it , it would alſo 
meaſure that which is next Vnity , as hath been demonſtrated, 
which is againſt the Suppoſetion, 


— — —  Aw— - 


PROP. 13: THEOR. 13. 


Unity A5 B25 C 125 D625 If from Unty there be 
H---- G---- F---- E-*-- os many numbers as yu 


pleaſe continually proportional ; A, B, C, and D , and if that 
wumber next after Unity A ,be prime , any other ſball not mea- 
| ſcare the preateſtD, beſide thoſe A,B, and , that are betneen 
the proportionals. 


—_ —— 


DemorſtratzonFOr (if poſſible }let ſotiie other, as E, tied fureD, E iRall be 
* a prime, or a compound number ; if a prime, and meaſuring 
D theextream,it ſhall alſo meaſure A,the prime next ro Uniry,which is ab- | 


ſurd , therefore, E is not prime , but compounded; and Þ therefore meaſu-'b) 33. 7. 


redby ſome prime number, which cannot be any other then A : for E mea- | 
{uring 
————_— 


COTA——_ ——_——— — 


THE NINTH ELEMENT Lib.g. 


d) 17.7. 


B) 29. 7. 


f) 12, 9. 


8) 20, 7. 


h) 11. g. 


a) 9-c.C. 
b) 32. 7. 


ſuring D, every prime number meaſuring E, ſhall alſo meaſure D. Bur 
meaſuring D the greater, © it ſhall alſo meaſure A,che prime nextto unity, 
which is abſurd : Therefore, any other prime number then A, ſhall nor 
meaſures E, for as A meaſuresE by F : therefore A multiplying F , makes 


Unity A5 B25'C 125 D 6:25 


H---- =oe 6a =o - 


E and D : and therefore 4 E ſhall be to D asF to C, wherefore E meaſu- 
ring D, F ſhallmeaſure C ; and in like manner, it ſhall be ſhewy, that F is 
no Prime, bur a compound number, which ſhallbe demonſtrated, as is be- 
fore ſaid to be only meaſured by the prime A. 

Let A then meaſureFby G, therefore A multiplying G and B, produ- 
ceth FandC , wherefore < F ſhallbe to C, as Gro By butF meaſureth 
C : therefore G doth alſo meaſure B. 

Again, if G bea prime number meaſuring B , ir ſhall * alſo meaſure the 

ime number A, which is abſurd : therefore G is compounded , which 
{hall be only meaſured by A, as hath been demonſtrated of E: Let Athen 
meaſure G by H z wherefore A multi "Ying A and H, ſhall make Band G: 
Theretoreas GistoB, ſoH isto A; bur G meaſures By therefore H ſhall 
alſo meaſure A rhe firſt ; wherefore H is equal to the ſame A. 

Bur A is a mean proportional between Hand G : ſecingrhat 8 B the pro- 
dud of rhe extreams G and H, 1s equal ro the ſame B, the ſquare of A the 
mean , whichis impoſſible : Therefore any other number bet:des A, B, and 
C, ſhall not meaſure D the greateſt number , of whichthe leaſt h doth al- 
wayes meaſure the greateſt : Therefore, if from unity, &c, Which was to be 
demonſtrated. 


—_—_—_ _ 
— 


PROP. 14, -THEOR, 14. 


2.07 Dis The leaſt number A, meaſu- 

MS AR red by certame prime numbers B, 

C, andD, ſballnot be meaſured by any other prime number then 
by thoſe B, C, and D, which meaſured:t at firſt. 


Demonſtration FOr ſuppoſe that E a prime number differing from B, C, and 

D, doth meaſure A by F: foraſmuch as E meaſures AbyF, 
E * multiplying F, fhall make A, wherefore b each of the numbers B, C, 
and D, ſhould meaſure oneof the'two E and F , they ſhall not meaſure E 
prime, other then by theſe; therefore, F which is lefſe then A, ſhall mea- 
ſure it, which is abſurd; for A is propoſed the leaſt , which may be mea- 
ſured by the prime numbers B, C,and D : Therefore, the leaſt,8&&c. Which 
was to be demonſtrated. 


PROP. 


| Lib. g. oF TUCLIDE oa 


—— 


PROP. t5. THEOR. 15. 


A9 Bn Crs AIſthreenumters A, B, andC,becon- 

9 E 4 tinually proportional, and the leaſt of 
all thoſe which have the (ame rate with them the number B, com- 
poundedof any two of them (ball be prime to the number reſting. 


Demonſtration F,Or having taken D and E, the leaſt in the ſame rate, it ap- | 

pears by the demonſtration of 2 Prop. 8. that A is ſquare to 
D: and C ſquare toE , and Brhe produt of DinE, and the number 
compounded ot D and E multiplyed by D, ſhall produce a number equal to 
the number compounded of A and B : but > D and E, being primes to one 'b) 24.4 
another , ©che number compounded of rhem ſhall be primeto E: and {c) zo, 5. 
therefore 4 alſoprime to C, the ſquare of E, and by the famereaſon D thall |q),, g 
be prime to C, and the nnmber produced of the number compounded of D 26: 7: 
and E,multiplyed by D, ſhall be alſo primero C, which produR is ſhewn 
ro be equal tothe number compounded of A and B : therefore, the number 
compounded of AandB, is prime to C. 

Again, the number compounded of D andE , being prime as well to D, 29. 9 
asto E , the produ of the ſame compound number multiplyed by E, thall 3. 9. 
be alſo prime to D ; but the ſame produd is equal to C, the ſquare of E,and 
ro Brogether, the produ@ of DinE : therefore, the numbers compoun- | 
ded of B and C,ſhall be alſo prime to D , and © therefore prime ro A the | )279.7% | 
{quare of D. 

Laſtly, f ſeeing that D and E, are primes to one another, and 8 primes |f\ .,. . 
to their compound , B their produ@t, h ſhall be allo a prime ro their com- |g) 20, 7. 
{ pound q iand the produ@ of che number compounded of D andE , mulri- F ; 
plyed by ir ſelf, ſhall be prime to B : but the ſame produtt is equal to A and |1 ) 27. 7. 
{ C, and to twice B together ; therefore, the compound of A and C , and of 
twice B, is primeto By then taking away twice By the remainder of the | , My” 
compound of A and C, ſhall be prime to B : For it it were not ſo, they 
ſhould be compounded to one another , and their common meafure meaſu- 
ring the compound of A, C, and B, ſhould alſo meaſure the compound of 
| A,andC, and of twice B, Wherefore the compound of A, and C, and 
twiceB, ſhould notbe prime ro B , whith is abfurd, they having been de- 
monſtrated primes to one another : Therefore the compound of A, and C, 
gon toB: Theretorc, if three numbers, &c, Which was to be demon- 

rated. 


i 


— _— 


| PROP- 16, THEOR. 16. 
WF - Ya---* If wo numbers A and B, are primes 


to one another : as the firſt A, is to the ſecond B, ſo the ſecond B, 
|/ball not be to any otber-. 


Demon- | 


— 
_——@@___ 


UMI 


THE NINTH ELEMENT Libg' 


a) 23. 7. 
b) 21. 7- 


c)11,c.Cl. 


d) 11,c-C. 


a) 16, 9, 


he 


Demonſtration FOr (it poſſible) as A is to B, folet B, beto another, to 
wit, C. 

Foraſmuch then, as Aand B, are primes to oneanother, and * the leaſt 
thar are in the ſame rate,Þ> they ſhall equally meaſyre B and C being in the 
ſame rate : to wit, A ſhall meaſure B, and B thall meaſure C : But A mea- 
ſureth alſo ic ſelf , therefore A ſhall meaſure A and B , primes to one ano- 


\ ther, whichis abſurd : Taerefore, as A isto B, ſo Bis not to C. 


In like manner, as B is to A, ſo A ſhallnot be to anorhcr : Therefore,if two 
numbers, &c. VV hich was to be demonſtrated, 


PROP. 17. THEOR. 17. 


If there be as many numbers as you pleaſe A,B, C, and D, 
continually proportional ; and that the extreams A, and D, are 
primes to one another , as the firſt A, ſhall be to the ſecond B, (q 
the laſt D, ſballnot be to ſome other. 


AS B1iz C18 D 279 BE---- 


Demonftration ww if itbe denied, ſuppoſeas AistoB, ſo D may beto 
| ſome other ; to wit, to E : Foraſmuch then as AistoB, fo 
DistoE , alternatcly,as AistoD,fo BisroE : But A and D, being primes 
to one another, are 2a the leaſt in their rate; therefore dthey ſhall meaſure 
Band Ecqually, to wit, Aſhall meaſure B, and D ſhallmeaſure E : Bur 
as Aisto B, ſoBistoC : therefore feeing that A meaſures B, alſo B ſhall 
meaſure C , and © therefore A ſhall meaſureC alſo, and ſeeing that as B is 
roC,ſfoCisto D : But B meaſureth C, and C ſhall alſo meaſure D : where- 
fore A meaſuring C 4,ſhall in like manner meaſure D , and A meaſureth ir 
ſelf ; rherefore A meaſureth A,and D, primes toone another, which is im- 
poſſible , therefore as A is to B, ſo is not D, to ſome other number ; to wit, 
toE: inlike manner, as DistoC, ſois nor A to another : Therefore, if 
there be, &c. Which was to be demonſtrated. 


PROP. 18; PROBL. 1. 

"74 Too numbers A and B, being 
A4B6s Dy C3s given, toconſider if it be poſſible 
As B4 Doo Cas 70 find a third propurtional to 


| | them. 


Demonſtration >= numbers A andB, are primes to one another, or not 

rimesto one another , if primes , then 2 there can be no 
third aw z if they are not primes , let B multiplying ir ſelt, 
make C, Now either A meaſureth C, or doth not meaſure it : if it meaſure !' 


its 


— ——— ————- O77 —O———— 


LIMI 


Lib. 9. OF EUCLIDE. 


D, for ſeeing chat A,meaſurecthC ,byD, b C ſhall be the product of A, 
by D : but the ſame is the produ@ of B, multiplyed in himſelf. : therefore, 
, contained under the extreams Aand D, 1s equal to the produd of the 
mean B, multiplyed by it ſelf: therefore, c the three A, B, andC , are 
continually proportional, to wit, as A, isto B, Sois B, to D: therefore, D 
ſhall be che third proportional. 

Bur if A doth not meaſure C, I ſay, that there cannot be found a third 
proportional, ſeeing that as A, is to B: foB, isto D, the number produced 
of A and D, the extreams, ſhall be equal to the produt of B, the mean mul- 
_— it ſelf : char is to ſay, toC , therefore, ſeeing that C,, is made 
ot A, ey om by D, 4 Aſhall meaſureC, by D, which is abſurd , 
being propoſed not to meaſure it, Therefore, there cannot be found a third 
proportional to A and B , ſeeing that A, a Prime number meaſuterth not C, 
the produ@ of B, the ſecond multiplyed in ir ſelf, &c. Therefore , two 
n rs, &c. Which was to be done. 


— 


PR OP. 19. PROBL. 2, 


Three numbers A, B, and C , being gwen , to conſider if it be 
poſable to find a fourth proportional to them. 


AS Bn Ci8 E:7 D366 
Aa B8 Cg E 18 D 7:2 


hea Be Co f--- Dos 
A3 B14 C 10 E---- D 40 


Conftruftion [= B, multiplying C, make D, A ſhall meaſure D , or ſhall 
not meaſure it : ſuppoſe it to meaſure it by E , I ſay , thatE, 


is che fourth proportional. 


Demonſtration \Eing that A , meaſures D, by E , *D ſhall be the product 
Of A, by E : but D isalſo the produ@ of B by C, by con- 
ſtruion , therefore, the produd of the extreams A and E, is equal ro the 
= "wal of the means B, and C, therefore, das A, isto B: Sos ©, 
toE. 
| ButifA, meaſures not D , I ſay , there cannot be found a fourth propot- 
tional , for otherwiſe ſuppoſe E , to be a fourth proportional. Foraſmuch 
then as the four numbers A, B, C, and D, are continually proportional , 
c the number contained under the extreams A, and E, ſhall be equal to the 
number contained under the means Band C, to wit, to D. Therefore, 
ſeeing that D ,is made of A, multiplyed by EF, 4 the ſame A, ſhall meaſvre 
D, by E, contrary to the ſuppoſition. In like manner we may examine; it as 
A, istoB,foCis to ſomgpther number, Therefore-, three numbers ; &c. 
Which was to be done. 


Ii PROP. 


it, ler it be by D. Iſay,there may be a third proportional found » Which is | 


d) 7: cl. 


a) 38. 7. 


b) 33- 7- 


I IT, Co C. 


a) 6.7. 
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PROP. 20. THEOR. 18. 


Prime numbers are m a preater 


Rs | | | 
A ps Ro, multitude then any multitude of prime 
D------ E-F numbers propoſed. A, B, C. 

A 3 = 3 yy 7 Hart is to ſay, Thatif you propoſe as 


pA REA F many prime numbers as you pleaſe 
” AER there will yer bgſound others. 


Demonſtration FOr ? hays taken D » the 

leaſt that may meaſure A, 
B,and C, and adding unity E F, thereto, the whole DF, is a prime number, 
or not : if it bea prime number , then you have what is required, for A, B, 
C,and D F , arc in greater number then the multitude propoſed A, B, 
and C. 

Butif D F, be not a prime number, it »ſhall be meaſured by ſome, 
prime number , which ler be G. I ay, that G is not one of the numbers 
propoſed A, B, C , for if it were one of them, ſccing rhart A, B , and 
C, meaſureth D E, G ſhould alſo meaſure D E, Therefore , meaſu- 
ring the whole D F , and the part cut off D E, it ſhould alſo mea- 
ſure the remainder E F ; to wit, a number ſhould meaſure unity, which 
is impoſſible, 

Therefore the prime number G, is none of the numbers propoſed A, B, 
C : Therefore, qhe prime numbers A, B, C, andG, are in a greater 
number then thoſe propoſed, A, B, and TC, and fo ad rfnitum may be found 
other prime numbers : Therefore, The prime, &c. Which was to be de- 
monltrated. 


— __—_  —— 
— —— -— — — — — 
— — — 


PROP. 21. THEOR. 1g. 


ks a If as many even numbers 
DMS BA, 07 PPE D as you pleaſe A B. BC. CD. 
be added ; the whole A D. ſhall be even. 


Demonſtration FDOraſmuch as © my even number may be divided in two 

equal parts, the halves of A B, B C,and C D, thall make 
the halfe of A D : butall the halves together, are equal to all the other 
halves together; chereforc A D is an cven number, &c, Which was tobe 
demonſtrated. " 


PR OP. 


JMI 
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PROP; 22. THEOR, 20. 


If as many odde num- 

2 WA APs. PINE E bersasyoupleaſe ABBC, 
CD, and DE, br added, and that the number of them be even : 
the whole ſball be even. 


DemonſtrationF;Or ſeeing that AB, BC, CD, and DE, are odde, each 

of them thall differ from an even number, by unity, accord- 
ing to the Definition: Wherefore it from each you cut off unity, each of 
the remainders ſhall be even : wherefore © the number compoanded of 
them ſhall be even: Therefore Þ the whole A and E compounded ſhall be 
in like manner even : Therefore, If as,&c, Which was to be demonſtrated. 


PROP. 23, THEOR. 21. 


oo — 


2 . If as many odde numbers as 
" 4 WW - ens D yupleaſe AB, BC, and CD, 
Ji are added,and that the multitude 


of them be odde, the whole A D, ſball be alfs ode. 


Deme»ſtratios-KOr ſceing that an odde number , diftereth from an even 


number by unity ; by the Detinicion : having cut off =_y | 


E D, from the odde number C D ; the reſt C E, ſhall be even : Bur 3 
C compounded of che odde number A B, and B C,even in multitude are 
even: therefore dalſo AE, compounded of the even numbers A C, and 
CE, ſhall beeven , therefore if you adde unity E D, the whole A D, ſhall 
be odde, ſeeing that evenand odde, differ by unity , by che Definition : 
Therefore, if as many, &c. Which was to be demonſtrated. 


—_—_— 


S. 


PROP. 24 THEOR. 22. 


: If from an even number AB, be 
A.D.....C....B cut off an even number CB , there- 


mainder A C, ſball be alſt; an even number. 


DemorfirationF;Or it A C be not aneven number , let thete be cut off urtity 

A D, the ret DC will remaine even, ſeeing that an even 
and odde number differeth onely by unity) therefore * the componnded 
nanber D B, ſhall be an even number : Therefore adding uniry A D, to the 


compounded number D B, an odde numivet, the whole A B, ſhall, be un- 
I 1 2 even 


—y > 3% 


«f 
_—<c—- 


| TJ 


a) 21.9. 
b) 21. 9. - 


a) 23. 9, 


b) 21, 9. 


| 


i Ws 7 


"Yu 
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a) 34. 9. 


a) 24-9. 


a) 24 9. 


! 


q 


even; which is impoſſible, for ic is even by Suppoſition : therefore AC, 
(hall not be odde : Therefore if, &c. VVhich was co be demonſtrated. 


—_— 


PROP. 25. 


If from an even number A B, there 
be cut off an odde number C B , the 


——_— 


THEOR. 23. 


b--4 
$7.:.C.D.. 


reſt A C., ſball be alſo odde. 


DemonſirationF;Or from C B, having cut off unity CD, the reſt D B, ſhall 

be even. Therefore, foraſmuch asthe whole AB, is put e- 
ven, the reſt * A D, ſhall be even, havingtherefore raken away unity C D, 
thereſt AC), ſhall be odde: Therefore, if from a number, &c, Which 
was to be demonſtrated. 


—— 


PROP. 26. THEOR. 24. 


If from an odde number AB , be 
cut off an odde number CB , the reſt 


6 I 
6” Pb. » 5: 


AC, ſball beeven. 


Demouſiratzon FOr having cut off unity from the odde numbers AB , and | 


C B, the remainders A D,and C D., ſhallbe even numbers: 
foraſmuch then as from the even number A D, the evennumber C D., is cut 
off, ® the reſt A C, ſhall be an even number : Therefore if from, &c. Which 
was to be demonſtroted. 


—————— 


the S_ 


PROP- 27 PROD. 25. 


If from an odade number AB , 
be cut off an even number CB, 


I 4 6 
A.D....C......ÞB 


the reſt A C,, ſball be odde. 


Demonſtration For, from the odde number A B , letunity AD, be cut, the 

reſt D B ſhall be even: from which the even number CB, 
being cut, the « reſt DC, ſhall bealſoeven: Therefore adding unity AD, 
AC _ odde : Therefore, if from an, &c. Which was tobe demon- 


PROP. 


| 


> m— 


JMI_. 
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PRO.P.:z8: THEOR. 26. 

"2, » Tf an adde number A, nultiphing an 

A..B *- evenmunterB, produce ſome one C, the pro- 
12 aut C, ſhall be even. I 


' Demanſiration For r i that C is the produdt of A multiplyed by B : the 
ame 


be compounded of ſo many numbers equal tg 
B, as thereare unites in A: butBisan cven number, therefore C ſhall be | 
compounded of as many cven numbers equal to B, as thereare unites in Az 


and therefore = C ſhall beaneven number: Therefore, ifap, &c. Which }a) 1: 5. 


was to be demonſtrated. ha 
COROLLARIE. 


—_ It follows alſo that -an 
Ac....4 Be... 4 even number multiplyed by it 
oo dacs +ocnxce. BY ſelf, produceth an even num: 

| ber, as is manifeſt if you put 
the even numbers A and B,equal. 


— 


PROP. 29. THEOR. 27. 


If an odde number A , multiphy- 
" 265 ing an odde number B , produce 
© WP areotl one C , the produit GC, ſball be 
odae. 


Demonſtration = ſeeing thatC is produced of AinB, the ſame ſhall 
be compounded of ſo many numbers equal to B, asthere 
are unites in A: Therefore ſeeing that as well A as By is an odde num- 
berz C ſhall be compounded of as many odde numbers, equal to B, as 
there are unites in A, the odde number : Wherefore the multitude of them 
ſhallbe odde , and therefore 2 C ſhall be an odde number; Therefore , 
if an, &c, Which was to be demonſtrated. : 


COROLLARIE. 


It follows from this that an odde 


3 4 number multiplyed by it ſelf, prodn- 
STORED ceth an odde number , as is manifeſt 
9 if the number A and B, are propoſed 


to be equal. 
PROP: 


a) 23.9: 


THE NINTH ELEMENT . Libg: 


ja) 28.9. 


b) 30. 9- 


| $ 
5 
HT OIIOT to ſome number B, it (ball be 
SD — D--- primeto ts double C. | 
Demonſtration FOr it A and Care not rimes to one another , they ſhall be 


PROP. g0.''THEOR.'28. 
If an odde number 'A, meaſareth an 


even munber B , it ſball alſo meaſure its 
-halfe. 3 


DemonſtratiosFOr let A meaſure Bby C, the number C ſhall beeven; and 
therefore ſhall have a half : Wherefore ſecing that A mea- 
ſurcth BbyC, * C ſhall alſo meaſure Bby A: and ſoC ſhall bea part of 
B, denominated of ' A';/as is ſhewh in the third Definition of rhe Seventh | 
Book , but ſeeing rhar as C isto his half, ſois Bro his half, and alternate- 
ly, as Cis coB, ſo the half of Cy isto the half of B. ButCisa part of B, 
denominated of A, as is ſhewn ; alſo the half of C, ſhall be a part of the 
half of B, denominated of A : therefore Þ A ſhall meaſure the half of B: 
Therefore, it an,&c. Which was to be demonſtrated. | 


PROP. 31. THEOR. 39. 


If an odde number a, be prime 


* meaſured by ſomenumber, which ler be D, which of nece(- 
firy ſhall be odde : For if icbeeven, meaſuring the odde number A: 2 A the 
produd ofD an even number, multiplyed by the number by. which ir mea- 
ſures it, ſhall be an even number, which isabſurd; for A is propoſed odde : 
Therefore D an odde number , meaſuring C an eyen number., (for C is an 
even number , ſeeing it hath an half B,) © ſhall alſo meaſure B his half : But 
itſhall alſo meaſure A, therefore D ſhall meaſure A and B, primes to one 
another , which is abſurd z Therefore, Ais a prime to C : Therefore, it a 
number, &c. Which was to be demonſtrated. 


—_ 


PROP. 32.: .THEOR, 30. 


Of all the numbers B,C,D, and E,wbich follow the binary A,in 
a double Progreſdion , each of them 1s onely event even. 


Uniiy A2 B4 C8 D 16 E 32 

—_—_o— it is ſo, is manifeſt ; For having propoſed unity , ſee- 
ing that A isa binary , and B, C, D, and E, doubles from 

the binary , they ſhall be continually proportional from unity z to wit , in 

double proportion : Therefore 2A ſhall meaſurecach of them,B,C,D;and E, 


and 


<—_ PF — _— 
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— | 
and each leſſer ſhall meaſure the greateſt following, by ſome, one of theſe, | | 
A,B, C,D, and E, which being all evennumbers,to wir, double from the Bi- | 
naryzan even number ſhall meaſure each of cheſe B, C, D,and E, by an even | 
number therefore cach of chem, ſhall be evenly even, acccording to the | 
Definition. 

Now that they are onely evenly evenis manifeſt : For ſeeing that A, B, 
C, and D, are continually proporcional from unity, and that A next to unity, 
is a prime number, to wit,a binary, » not any other number , ſhall meaſure |b) 1 ;. 9. 
each of them, except thoſe A, B, C, D, andE , which being all even, an 
cven number ſhall meaſure each of them only by aneven number : There- | 
fore, of all, &c, Whichwas tobe demonſtrated. 


rt —o—_ 


PROP. 33. THEOKR: z1. | 
If a number A , bath its balf B, odds, | 


10 
Accccooeees the ſame A, 1s evenly odade. | 
5 2 | WD”. 
- och -; — Demos. ſfratzongOraſmuch asBan odde number,tis 
Foe the halt of A, che binary C ſhall 
meaſure Aan even number, by the ſame half B,an odde number , therefore | | 


a Ais evenly odde : I ſay allo,it is onely fo : for ler B be the half of A;and Ca ',) g, 4, 
binary, if A be not evenly odde onely, it thall be alſo evenly even , therefore | * 
ſome even number ſhall meaſure icby an even number : Let D an even num- 
ber, meaſure it by E, alſo an even number,and ſo Þ A ſhall be the produtt of | b) g.c. [. 
DbyE : bur the ſame A is the product of C the binary , by B the halt of A, 
therefore the number produced of C , the firſt, by B the fourth, is equal ro | 
that which is produced of D the ſecond, by E the third: therefore © as C (c) 19. 74 
is ro D,ſo Eto B, but C the binary,meaſures D an evennumber; therefore E 
an even number,ſhall meaſure alſoB an odde number,which is abſurd;rhere- 
fore A is not evenly even, but is onelyevenly odde. Therctore, it,&c,VV hich 
was to be demonſtrated, 


PROP. 34 THEOR. 32. 


_ If anevennumber A , be none 


: A OED ES EET ENTY” of thoſe that are Able from 
unity, nor bath its balf odde, 1t is evenly even, andeventy odae. 


Demonſtr ati0 *g* Hat it is cvenly even, is evident : For fecing thatits halt is 
Mn » thebinary which is even, ſhall meaſure ir by the 
ſame half, therefore ir ſhall be evenly even. 

It is alſo evenly odde, for the ſame A being divided into rwo equal parts, 
and irs half again divided in iwwo , and ſo on. you ſhall at laſt come to an 
odde number (before you come to the binary, ſceing thar it is none of thoſe 
that are double from unity)which ſhall meaſure Aby an even number. For it | 
it ſhould meaſure ir by an odde number,({ccinz © tharan odde nutnver molti- - 29. 9. 

p-y'ng 


—— - — 


THE NINTH ELEMENT Libs; 


ja) 28.9. 


b) 30. 9. 


PROP. go. ''THEOR.'28. 


If an odde number 'A, meaſureth an 
. even mumber B , it ſball alſo meaſure its 
half. x 


Demonſtrations Or let A meaſure Bby C, the number C ſhall beeven; and 
therefore ſhall have a half : Wherefore ſecing that A mea- 
ſurcth BbyC, * C ſhall alſo meafureBby A: and ſoC ſhallbea part of 
B, denominated of ' A'; as is ſhewh in the third Definition of the Seventh | 
Book , but ſeeing rhar as C isto his half, ſo is Bro his half, and alternate- 
ly, as C is toB, ſothe half of Cy isto the half of B. But C isa part of B, 
denominated of A, asis ſhewn alſo the half of C, ſhall be a part of the 
halfof B, denominated of A : therefore Þ A ſhall meaſure the half of B: 
Therefore, it an,&c. Which was to be demonſtrated. | 


PROP. 31. THEOR. 239. 


If an odde number a, be prime 
to ſome number B, it (ball be 
prime to 1ts double C. | 


Demorftration FOr it A and Care not pon to one another , they ſhall be 

* meaſured by ſomenumber, which ler be D, which of nece(- 
firy ſhall be odde : For if irbeeven, meaſuring the odde number A: a A the 
product ofD an even number, multiplyed by the number by. which ir mea- 
ſures it, ſhall be an even number, which isabſurd; for A is propoſed odde : 
Therefore D an odde number , meaſuring C an eyen. number., (for C is an 
even number , ſeeing ic hath an half B,) Þ ſhall alſo meaſure B his half : Buc 
itſhall alſo meaſure A, therefore D ſhall meaſure A and B, primes to one 
another , which is abſurd z Therefore, Ais a prime to C : Therefore, it a 
number, &c. Which was to be demonſtrated. 


— 


PROP. 32.. THEOR, 30. 


Of all the nambrrs B,C,D, and, which follow the binary Ayn 
a double Progreſdon , each of them1s onely evenhy even. 


Uniiy A2 B4 C8 D116 E 32 

Demerfiration FP Hatir is ſo, is manifeſt 5 For having propoled unity , ſee- 
Tin that Aisa binary , and B, C, D, and E, denies from 

the binary , they ſhall be continually proportional from unity z to wit , in 

double proportion : Therefore 2A ſhall meaſureecach of them,B,C,D;and E, 


—— 


and | 


<— —_— 
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and each leſſer ſhall meaſure the greateſt following, byſome, one of theſe, 
A,B, C,D, and E, which being all evennumbers,to wir, double from the Bi- 
naryzan even number ſhall meaſure each of theſe B, C, D,and E,by an even 
number z therefore each of chem, ſhall be evenly even, acccording tothe 
Definition. 

Now that they are onely evenly evenis manifeſt : For ſeeing that A, B, 
C, and D, are continually proporcional from unity, and that A next to unity, 
is a prime number, to wit,a binary, Þ not any other number , ſhall meaſure 
each of them, except thoſe A, B, C, D, andE , which being all even, an 
cven number thall meaſure each of them only by aneven number : There- 
fore, of all, &c, VWhichwas tobe demonſtrated. 


PROP. 33. THEOR: 31. 


If a number A , bathits balfB, dat, 


 "AIDAIER the ſame A, 1s evenly odde. 
5 Z | 
L. IITO 8 0 Demo:ſtratrowg Oraſmuch asBan odde number,is 
OE UEDn® the halt of A, che binary C ſhall 


meaſure Aan even number, by the ſame half B,an odde number , therefore 


binary, if A be not evenly odde onely, it thall be alfo evenly even, therefore 
ſome even number ſhall meaſure irby an even number : Ler D an even num- 
ber, meaſure it by E, alſo an even number,and ſo Þ A ſhall be the produtt of 
DbyE : but the ſame A is the produdt of C the binary , by B the halt of A, 


that which is produced of D the {econd, by E the third: therefore < as C 
is ro D,\o Eto B, but C the binary,meaſures D an evennumber; therefore E 
an even number,ſhall meaſure alſo B an odde number,which is abſurdzrthere- 
fore A is not evenly even, bur is onelyevenly odde. Therctore, it,8&c,VV hich 
was to be demonſtrated, 


PROP, 34- THEOR. 32. 


7 If aneven number A , be none 
WW. . $00 +04 00000006 0 of thoſe that Are Alunuble from 


wnty, nor bath its balf odde, 1t 18 evenly even, ana eventy odae. 


Demorſir ation = Hat it is cvenly even, is evident : For ſeeing thatits halt is 
þ Foowes » thebinary which is even, ſhall meaſure ir by tne 
ſame half, therefore ir ſhall be evenly even. 

It is alſo evenly odde, for the ſame A being divided into two equal parts, 
and irs half again divided in iwwo , and fo on. you ſhall at laſt come to an 
odde number (before you come to the binary, ſceing thar it is none of thoſe 
that are double from unity)which ſhall meaſure Aby an even number. For it 
it ſhould meaſure ir by an odde number,(ſ{ccinz ®* chatan odde nutnver multt- 


plying 


| 


therefore the number produced of C , the firſt, by B the fourth, is equal ro | 


b) 13-9. 


a Ais evenly odde : I ſay allo,it ts onely fo : for ler B be the half of A;and Ca '.\ 5, 


4) 29. 9» 


— 


—— ———— 
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a) 12. To 


| be a perfett number. | 


' plying an odde number, makes an odde number) A ſhould be odde , which 
is impoſſible , ſceing thar it is propoſed even : therefore ſeeing that an odde 
number meaſureth A by an even number, andthat aneven number doth 
alſo meaſure it by an even number, A thall be evenly even, and evenly odde. 
Therefore, if, &c. Which was to be demonſtrated. 


CC ——_ 


PROP. 35. THEOK, 33. 


If there be as many numbers as you pleaſe,continually proportt- 
onal, A,B C D,andE F,and ifthere becut off anumber C G, from 
the ſecond B C,as alſo from the laſt EF,a number 4 F,cqualto the 
firſt,as the exceſſe B G,of the ſecond B C, ſball be to the firſt A, (0 
the exceſſe E 8, of the laſt E F,, ſball be to all the antecedents A, 
BC, and D. 


" Yoo! EEE, 3 
4 8 
DS BE nam * 
2 OAIOEY NCDETS 18 
9 3 8 
— Wk SP "TT MEIM F 


DemonſtratzozF(Or let Flbe cut off equaltoBC, and FKequalto D; for- 
aſmuch as FI is cqualto BC,and the partcut off F H,is equal 

to the part cut off CG, the reſt] H ſhall be equalto the reſt BG , but tor- 
aſmuchas Aisto B C,ſo BC is to D,and D to E F:and by converfion,as E F 
isto D,ſfo D isto B,and BC ro A:ButK F is <qualto D C,&1I F,roB C,and 
HFrto A: in like manner,as E F ſhallbe toKF,ſoKFrolF,andI FroHF; 
therefore by dividing, asE K, toKF, ſoKI, trol F, and[ H roHF: and 
2 therefore alſo all the numbers E K, KI, andI H, ſhall be to all the num- 
bers K F, I F, and H F,that is to fay, the whole E H, ro D, B C, and A, to- 
ther, (to which K F,I F, and HF, have been takenequal) as I H, ro HF; 
that isto ſay, as BG to A, for BG andA, are cqual to IH and HE: | 
Therefore, it, &c. Which was tobe demonſtrated. | 


Do — 


PROP. 36. THEOR. 24. | 


If from unity be taken as many numbers as you pleaſe, A, B,C," 
| andD, contmually proportional m a double proportion , until the 
whole compound E , be made a prime number , and that whole 
multzphed by the laſt D, maketh ſome one F , the produ#t F, ſhall 


— 


De mo_ 


— 


nn IS 


{| Fſballbealſo the produtof AinlI : therefore. <I ſhall meaſure F by A 


) D the fourth, is the ſame, with che produd of P che ſecond, by O the third; 


Lib. 9. 


—_— 


0F EUCLIDE: 


. $8 D ELLE EEE. 25+ .26 
K 31 


'. EAT, 6. 


L3:i 
N 465 


Demonſirat10n Or, Let there be taken E, G, H, and1, ina double rate, 

from E, and equal in multitude ro A, B, C,and D, foral- 
much then as A,B,C, and D, and E,G, Hand I, are equal in multicudezand 
being taken twoand two, /are in the ſame rate, being all in a double propot- 
tion in equal rate, as*ZA ſhall beto D, ſo ſhall E be tol, and thevefiee, 
b che produd of A the firſt, by, the fourth, ſhall be equal to the product 
of D, the ſecond, by E the third : But F is the produd of D in E : therefore, 


the binary , wherefore F ſhall be double roI, and therefore E, G, H, I, and 
F, are continually proportional in a double rate. 

Let there be cue off from G che ſecond, and F the laſt, K and Lz equal to 
E the firſt, whoſe exceſles are Mand N, as 4M ſhall beroE , fo N ſhall 
be to all the anzecedents E, G, H, and I, rogerher : But M is equal roE , be- 
ing che half of G double to E : therefore N ſhall be equal to t, G, H, and1, 
together, Bur Lis cqual to unity, and A, B, C, and, rogether » being 
propoled equal to E or K, therefore the whole LN, thar is to ſay, F is equal 
tro unity, and tothe numbers A,B, C, D, E, F,GG,H; and I. together - where- 
fore © {ecing that unity andeach of the numbers A, BC, D, E,F;G, H,and 1, 
do meaſure F, (tor ſeeing F is madeofEinD, * D ſhall meaſure F,, and 
therefore unity and A, B, and C, which mealureth D, ſhall alſo meaſure F : 


and again, ſceing that I, as hath been ſhewn, doth meaſure F, E, G, and H, 
which meaſureth I: 8 becauſeot the double propertion ſhall alſo» meaſure 
F,) and noother ſhall meaſnreF , as we ſhall preſently ſhew : Unity , and 
A, B, C, D, E, G, Hz, and 1 5 (hall be all the parrcs thar F can have zs [0 
which F being ſhewn to be equal, h che ſamEF ſhall bea perfe& number. 
Suppole ſome other number to meaſure F, beſides the aforegoing; to wir, 
O by P, i that being,F ſhall be the produ& of Oby P : burthe ſame F is al- 
ſo the produdt of E by D, therefore the number produced of E the firſt; by 


therefore * asE is to P, ſoOis to D. Y : 

But, | ſeeing that A, B, C, and D, are continually proportional from 
Unity, and that A next to unity, is a prime miumber, no other number thall 
meaſure D the laſt, beſides rhoſe of the proportion A, B, and C. Now O 
is different from A B and C, by the Suppolſition z therefore O ſhall nor mea- 
ſure D;but as O is to D,ſo E 1s to P;thetefore alſo neither ſhall E meaſure P: 
therefore mE being a Prime: EandP, ſhall be Primes to one another ; 


and ſo ® the leaſt of their rate Wherefore E ſhall meaſure O, and P.ſhall 
meaſnre D equally , being in the ſame rate : Bur, 9no number doth mca- | 


ſure D, except A, B, and C, therefore P ſhall be the ſame with one of |® 


thoſe A, B, and C. F | : 
Suppolc ir the ſame as B, and let E, G, and H , be taken double trom E, 
in ſuch multitude, as B, C, D, Þ in equal rate, as Bro D, foE ro H; 4 bur 


'P) 14. 7. 


the produ@ of B in H, is qual co the produ@ of D inB, and the produit of q) ry: 7. 
DinE , hath been ſhewn equal to the product of P in Q : theretore the | 
K k 


num: | 
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| 


[ 


| 
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plying an odde number, makes an odde number) A ſhould be odde , which 
is impoſſible, ſceing thar it is propoſed even : therefore ſeeing that an odde 
number meaſureth A by an even number, andthat aneven number doth 
alſo meaſure it by an even number, A thall be evenly even, and evenly odde. 
Therefore, if, &c, Which was to be demonſtrated. 


PROP. 35. THEORK, 33. 


If there be as many numbers as you pleaſe, continually proportt- 
onal, A,B C D,andE F and if there becut off anumber C G, from 
the ſecond B C,as alſo from the laſt EF,a number a F,cqualto the 
firſt,as the exceſſe B G,of the ſecond B C, ſball be to the firſt A, ſo 
the exceſſe E 4, of the laſt E F, ſball be to all the antecedents A, 
BC, and D. 
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DemonſtratiozF(Or let FI be cut off equaltoBC, and FKequalto D ; for- 

aſmuch as FI is cqualto BC,and the partcut off F His equal 
rothe part cut off CG, the reſt] H ſhall be equalto the reſt BG , but tor- 
aſmuchas Aisto B C,ſo BC is to D,and D to E F:and by converfion,as E F 
isto D, ſo D isto B,and B C to A: But KF is equal to D C,& I F,roBC,and 
HFrto A: inlike manner,as E F ſhall be toKF,ſoKFrolF,andI FroH F; 
therefore by dividing, as EK, toKF, ſoKI, trol F, and[ H roHF: and 
2 thereforealſo all the numbers E K, KI, andI H, ſhall be to all the num- 


bers K F, I F, and H F,rthat is to fay, the whole E H, to D, B C, and A, to- | 


ther, (to which K F,I F, and HF, have been takenequal) as [ H, ro HF; 
that isto ſay, as BG to A, for BG andA, are equal to IH and HE: 
Therefore, if, &c. Which was tobe demonſtrated. | 
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PROP. 36. THEOR. 24. 


If from unity be taken as many numbers as you pleaſe, A, B,C," 
andD, contmually proportional m a double proportion , until the 
whole compound E , be made a prime number , and that whole 
multiphed by the laſt D, maketh ſome one F , the produ#t F, ſhall 
be a perfett number. a6 


De mo. 
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j Fiballbe alſo the produQtof AinlT : therefore. I ſhall meaſure F by A 


| D che fourth, isthe ſame, with the produ& of P the ſecond, by O the third; 
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Demozſiration Or, Let there be taken E, G, H, and1, in a double rate, 

from E, and equal in mulcitude ro A, B, C,and D, foral- 
much then as A,B,C, and D, and E,G, Hand I, are equal in multicude;zand 
being taken twoand two, /are in the ſame rate, being all in a double propot- 
tion 1n equal rate, as A ſhall be to D, ſo ſhall E be tol, and ex.4y 9a 
b che produdt of A the firſt, by I, the fourth, ſhall be equal to the product 
of D, the ſecond, by E the third : Bur Fis the produ of D in E : therefore, 


the binary , wheretfore F ſhall be double roI, and therefore E, G, H, 1, and 
F, are continually proportional in a double rate. 

Let there be cue off from G che ſecond, and F the laſt, K and Lz equal to 
E the firſt, whoſe exceſſes are Mand N, as 4M ſhall beroE , foN ſhall 
beto all the antecedents E, G, H, and [,rtogerher : Bur M is equal ro E , be- 
ing che half of G double to E : therefore N ſhall be equal to t, G, H, and1, 
together, Bur Lis equal to unity, and A, B, C, andD, together » being 
propoſed equal to E or K, therefore the whole LN, that is to fay, F is equal 
ro unity, and tothe numbers A,B, C,D,E, EF, G,H;, and I, together : where- 
fore © {ecing that unity and each of the numbers A, BC, D, E,F;G, H, and 1, 
do meaſure F, (for ſeeing Fis madeofEinD, f D ſhall meaſure F,, and 
therefore unity and A, B, and C, which mealureth D, ihall alſo meaſure F : 
and again, ſceing that I, as hath been ſhewn, doth meaſure F, E, G, and H, 
which meaſureth I : 8 becauſeot the double propertion ſhall alſv meaſure 


F,) and noother ſhall meaſnreF , as we ſhall preſently ſhew : Unity , and 


A, B, Ca D, E, G, H, and [ 5 ſhall be all the parrs that F can have zs 0 
which F being (hewn to be equal, h che ſamE®F ſhall bea perfe& number. 
Suppoſe ſome other number to meaſure F, beſides rhe aforegoing; to wit, 
O by Þ, ithatbeing,F ſhall be the produR of Oby P : bur the ſame F is al- 
ſo the product of E by D, therefore the number produced of E the firſt; by 


therefore * asE is to P, ſoOis to D. - ; 

But, ! ſeeing that A, B, C, and D, are continually proportional from 
Unity, and that A next to unity, is a prime number, no other number ihall 
meaſure D the laſt, beſides thoſe of the proportion A, B, and C. Now O 
is different from A B and C, by the Suppoſition z therefore O ſhall not mea- 
ſure D;but as O is to D,ſo E 1s to P;therefore alſo neither ſhall E meaſure P: 
therefore mE being a Prime: E and P, ſhall be Primes to one another ; 
and ſo ® the leaſt of their rate Wherefore E thall meaſure O, and P.ſhall 


m) 31.7; 
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meaſnre D equally , being in the ſame rate : Bur, 9no number doth mca- 
ſure D, except A, B, and C, therefore P ſhall be the ſame with one of 
thoſe A, B, and C. | | ; 
Suppoſlc it the ſame as B, and let E, G, and H , be taken double from E, 
in ſuch multitude, as B, C, D, Þ in equal rate, as Bro D, foE ro H; 4 bur 


DinE , hath been ſhewn equal to the product of P in © : theretore the | 
K k 


num | 
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; P) 14+ 7. 
the produ@ of B in H, is cqual to the produ®t of D inB;, and che produtt of |q) ry: 7. 
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number made of P by O, is the ſame as that which is produced of Bby H, 
| therefore 3 as Pis to B, fois Hto O;but ÞP was the ſame with B,therefore H 
thall be the ſame withO,whichis abſurd ; for O was put different from any 


| of the numbers A,B, C, D; E,G, H,orTz Therefore, A, B, C, D, E,G,H, 


andI,. do only meaſurethe number F, the which they do compoſe : There- 
fore, if from Unity,8&c, Vhich was to be demonſtrated. | 


SCHOL IU M 


Euclide z# theſe three fore-going Books intends onely Arith- 
metical Numbersand not continued quantity in which there hap- 
pens Fractions, but in numbers there happens none , but only in 
relation to the things numbered when they are divided into other 
| parts,which are called Fradions,inſomuch as they are compared 
to their whole divided into certain number of equal parts , the 
which are yet nevertbelcſſe explained by whole nmbers, that is to 
ſay,by the numbers of which Euclide ſpeakes in theſe three fore- 
going Books ; and then when ſuch continued quantities are re- 
duced to the ſame equal parts, they are no more FraGtions, and. 
wumbers compared to ſuch thmgs, are compared the one to the 
other as whole numbers, and are taken abſolutely, without re- 
ferring them to any intire quantity , and all the demonſtrations 
and operations , which may be performed by wulgar FraGions 
of common Arithmetick, are all performed by Arithmetical and 
| whole numbers, concerning which Fuclide ſpeaks in theſe Go. 
ventb, Eighth, and Ninth Books. | 
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TENTH ELEMENT 


EUCLIDE. 


THE ARGUMENT. 


Uclide having finiſhed thoſe things which | 
concern numbers in the three Ore-go- 
ing Books, ſo far forth as was needful 
for the underſtanding of Geomerrical 
things : Now in this Tenth Book, he at- 
tempts the diſputation of commenſu- 
rable and incommenſurable Lines , for 
whole caule,as we have ſaid,thoſe Books 


of numbers were undertaken by him. For without the know- 
ledge of theſe Lines, divers Magnitudes, as well Solids, as 
Plaines, can neither be perfe&ly underſtood, nor brought in- 
to practice when it 15 required , becauſe Hivers of their ſides 
are incommenſurable , which may be ſaid likewiſe of Plains, 
and Solids themſelves , *for they alſo are often times incom- 
menſurable, as we ſhall demonſtrate at the ead of this Book, 


”A 


| — 


DEFINITI ONS. 
Apnngenmhonmdonndnngns I Commenſurable magmtudes A and 


_— 


Br —— 
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B, are ſuch as are meaſured by one 


and the ſame common meaſure C. 
TY Euclide 


—— 
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THE TENTH ELEMENT Lib. 10, | 


| rhe lait Propoſition of this Book : Thereare allo divers other lines incom- 


F #clide, according to his cuſtom, begins hereby the explication of the 
terms which he ought to uſe: and declarerth'h the firſt place what 
Magnitudes are ſaidto be commenſurable, 
Alaajnnnt—_——_ 4 which incommenſurable,defining that + 
thoſe are ſaid to be commen(ſurable, which 
ate meaſured by gne and the ſame cemmon 
Cle meaſure,or Magnitude : As the Magnirudes 


A and B; the which one and the ſame meaſure,as C doth meaſure : (for be- 
ing repeated fix times, ir meaſureth A, and being repeated three times, ir 
mcaſureth B) ſhall be ſaid tobe commenſurable. | 

: After the ſame manner, a line of 20 palmes, and one of 13, are ſaid to be | 
commenſurable, ſeeing that as welkthe line of one palme , as that of half 
a paime,8&c, meaſureth both of them : Inlike manner, thoſe Supertficics | 
are ſaid to be commenſurable that are meaſured by one and the ſame Super- 
ficies, and ſolid bodies are alſo ſaid ro be commenſurable ; when they are 
meaſured'by one and the ſame Solid, 


2 But Magnitudes imcommenſurable, are thoſe which have " 


common meaſure. 


*Uch Maznitudes are the Diameter of any ſquare, and the fide of the 
ſame ſquare whereof it is the Diameter : foraſmuch as there is no com-_ 
mon Magnitude that can meaſure them both, as ſhall be demonſtrated in 


menſurable., divers of which are unfolded in this Book ; and the manner 
how to find them, is ſhewn : Again, Superficies and Solids, are (aid to be 


incommenſurable, the which irof no common mecalure. 
3 Right hnes AB andBD,are com- 
Fran D , | | 
C/qq162zz menſurable m poner, when their 
% 18 Vgt 0D ſquares BM, and BF, are mea- 
S/ = [85 \|© ſured byone and the ſame Space or 
Vq 162 |-4ME af Superfictes E. 
pl »Þ Tf] x 0 Right-lines, ſome are commenſurable 
| in Length, ro wit, thoſe which are mea- 


lured by one and the ſame line » andare | 
ſaid ſimply or abſolutely commen{prable , ſome others are ſaid to be in- 
commenſurable, that is to ſay, ſuchas have no common mcaſ\ure , as hath 
been expounded in the firſt and ſecond Definitions. | 
Again, of Lines which are incommenſurable in Length , ſome of them 
are ſo, in ſuch manner as that their ſquares are commenſurable ; as a line 
of two feet,and anotiier,which ſhall be ,/ q. 8. (that is ro ſay,” of the which 
the ſquare ſhall contein 8 feer) are faid to be commenſurable in power, 
the _ 4and 8, being meaſured by one and the ſame Superficies, So a 
line of three feet, and a line of 6 feer, ſhall be alſo commen{ſurable in pow- 


—_—— 


cr, ſeeing their fquares 9, and 36, are meaſured by one and the ſame Su- 
perficies ; to wit, by 3, or by 6. . Again, 
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2re commenſurable in power ; for their qq4/ qzo', and / q 125 » arc 


commenſurab'e, beingas5, to2, and q 5, ſhallbe in y/ q 2c, twice, |: 


andiny/qQq1I25 $5 rimes,which will be more caſily underſtood by che figure, 
where the line AB is 3,and his q B M 9,whoſe Diameter is allo B M,to winch 
AB is incommenſurable; as hach been ſaid inthe 2 Definition z and havin; 

rawn BD equal cothe Diameter BM , and deſcribed the ſquare BF, the 
{me ſhall be 1$ ;, ir a being dovble the ſquare of B A, and his ſide ſhall be 
vq 


the other ſquares , to wit, 


Now if you will have the ſquare E to be / q6, the q of the line AB, 
make y/ q 486,Aand the q of B D,ſhall make y/ q 1944and y/ q6, ſhall mea- 
ſure both,8& /q 54ztherriple ofy/q 6,fhallalſo meaſure thofe rwoquanriues. 


4 But Right Lines are mncommenſurablen power , when the 
{quares made of them cannot be meaſured by any common meaſure. 


Je other lines incommenſurable, whoſe ſquares are alſo incommen- 
ſurable,are ſaid ro be incommenturable in power, as a line of 2 feet, and 
a line which ſhall be / y/ 6, thail be incommenſurable in power, as nor 
having any common ſpacethat may meaſure their (quares 4,and / 6: So 
y q$, and / qq 12, arcally incommentfurable in power , foraſmuch as 
no Superficies can meaſure their Squares 8 and 4/ q 12. | 
Again, a$in the figure of the third Definition, rhe reQangled Superfi- 
cies P B, is propoſed /q r62 , tothe which 2 let the ſquare Superficies 
B H, be made equal , the line G B, or B D, his equal ; ſhall be incommen- 
ſurable in power ro BC, or BN; for BC is a mean proportional between 
G B, and BA, orBE, equal to B A: therefore G B,B C, andBE, being 
continually proportional, b G D the ſquare of GB, is toBH the ſquare of 
BC, as GBrhefirſt, toBE the third: But GB is incommenſurable ro 
BE , as hath been ſaid in tl.e ſecond Definition : therefore c the ſquare of 
GB, which is G D, ſhall be incommenſurable to the ſquare of BC, that 
isro ſay, to BH: therefore G B,and B C, or BN, his equal, are incommen- 
ſurable in power ; thar is to ſay , their ſquares are incommenſurable ; and 
this may not be thought ſtrange,that this Demonſtration be built on the Pro- 
poſitions hereafter mentioned ; for that it is notneceſlary for the Demon- 
{tration of any of them. | 
Now all the right lines commenſurable in Length , are'ſo alſo in power, 
ſeeing that the ſquare of rhewr common meaſure, doth meaſure their 
ſquares, asappears by this figure : For as 
AB meca(ſurech CD, and E F,lothe ſquare 
of A B, doth meaſure C H,and EI, not that 
all che right lines which are commenſura- 


T 
x 7 

pearsby the figure of the third Definition, 
[_] where the lines A B,and B D,are ſhewn to be 
E FC DA. BU ijincommenſurable in length, the which are 
thewn commenſurable 1n power , and as it 

ſhall be alſo demonſtrated in this Beok, 
| 5 Theſe 


A-ain, a line which ſhall be aq of 20 , and one thar ſhall be 4q125, | 


iS commenſurable in/power to B A : for B meafurerh boththe one and | 
BM g times, and B F 18imes, E cripled mca- | 
| {urethalſo BF 6 times, and BM 3 times. 


ble in power, are fo alſo in length, as ap-|- 


4) 47. I. 
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c) 10, 


THE TENTH "ELEMENT Lib. 10. 


| 5 Theſe things bring ſo , it is ſbeon, (that isto ſay, manifeſt,) 


| 


| 


that ty every right line propoſed , an infuute number of right | 
lines are commenſurable , and an mfunte number are mom- | 
menſurable , ſome m length and power, otbers onely m poner,; 
Now tet that r1ght line propoſed, be calledratronal. © 


| F there be propoſed ſomerightline, of a known, and determinated Mag- 
nitude , of all the lines compared with it, ſome ſhall be commenſurable 
in length and powet thereto , orhers in power onely , alioſome ſhal! be in- 
cotmmenſurable in length thereto, and ſome in length and power, as ſhall be 
ſhewn in this Book : Bur this line propoſed, by reaſon of which, the others 
are {aid to be commenſurable,or incommenſurable, is named by rhe Greeks 
ent; , that is to ſay, rational; for rhatir is alwayes propoſed of a known 
Magnitude, and that according thereto ir is argued : Bur the others compa- 
red therewith, are not alwayes known : although according to the ſame 
lines taken apart, they may be known , cach of them being divided into 
ſuch equal parts as you pleaſe. 


6 Andthe right lines commenſurable to this rational line, either 
in lenath and power , or m power alone, may be alſo called 
rationals. 


#clide ſhews that the other lines commenſurable, afrer what manner ſo- 

ever, to the line called ratzoral, are allo rationals, not by tuppofition, as 
the line it ſelfe : but as being compared therewith , they will be found com- 
menſurable rheretoin length and power, or in power only. 


And the lines incommenſurable to this rational line, may be 
called trrationals. . 


Eeing that inthe precedent Definition Ewcl:de hath called the lines com- 

menſurable in length and power, or in power onely to the rational line 
propoſed, Rationals, it is manifeſt by that Definition, tl.at thoſe lines which 
are incommenſurable to the Rational propoſed in length and power, and not 
in length onely, are Irrationals, 


8 And the ſquare deſcribed of the rational hne propoſed , may 


be called rational. 


EVen as the line propoſed tobe known and determinated, is ſaid tobe ra- 

tional : even ſo the ſquare deſcribed thereof, is called rational, foraſmuch 
as that alſo is known and cerraine, and in compariſon thereof, the other Su- 
perficies are ſaid ro be commenſurables, or incommenſurables, 
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9 And the figures commenſurable to this ſquare ratunal, may 
be called rational. 


A E L the Plain Superficies commenſurable to the ſquare of the rational 
propoſed,are ſaid robe ratiohals, yer not by poſition as the ſame, but as 
being compared to che ſame ſquare , they are tound tro be commaenſtrable 


ſoever commenfurable to the line propoſed rational, are called rationals, 


10 But the figurcs incommenſurable tothe rational {quare , may 
be called wratiunals, or Surds. 


:Ven ſo as the lines incommen(urable co the line propoſed rational, are ſaid 
tobe irrational, fo alſo the plain Superficies incommenſurable tathe | 
ſquare of the rational line, are called irrationals, 


nal frgures, are ſad to be trrationals, and Surds ; tomit, if 


4 


thereto, or incommenſurable , even ſo alſo as the lines in what manner | 


11 And the right lines which are in poner as the ſame irratiq- 


they be (quares , their ſides may be irratunal ; but rf they be 
the ſquares equal to thoſe irrational figures may be irra- 


E calls the lines which are equal in power to the ſpaces,incommenſura- 
Hi ro the ſquare of the rational line, irrationals, in ſuch ſort, thar if 
thoſe {paces irracional are ſquares , their ſides ſhall be ſaid to be irratio- 
nal , if they be not {quares , bur are other reilines, the right lines which 
deſcribe the ſquares , equal torheſe ſpaces incommenſurable , ſhall be ſaid 
robe irrariona! : for a right line is ſaid to be equal in power to a figure, when 
che ſquare deſcribed of the ſame line is equal tothe ſawe figure. | 


—— 


PETITIONS. 
That any Magmtude whatſoever, may be multiphed ſo many 
times , as that it may exceed any Magmtude whatſoever | 
propoſed of the ſame kind. 


| 3g two Magnitudes unequal , but of the ſame kind being poeparonh the | 

greateſt being not infinice, and the leaſt in power ro be augmented 

infinitely, iris manifeſt, that che leaſt may be mu —_ ſo many rimes,as 
0 


that it may excecd the greateſt , which appeares alſo by the fifth definirioy | 


other rettilines whatſoever , the ines which are in power , as | 


tonal, | 


COM:-\ 


| 
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COMMON SENTENCES. 


|1 A magutude meaſuring as many magnitudes as you pleaſe, 


doth alſo meaſure the magnitude compounded of them. 


2 A magnitudewbich meaſureth any magnitude whatſoever doth 
mn hike manner, meaſure every other magnitude , which that 
magnitude doth meaſure. 


3 A magnitude meaſuring ambole magnitude, andthe part cut 
off t bere-from, doth alſo meaſure the reſt. 
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PRO POSITIONS, 


PROBLEMES, & THEOREMES 


| 9a En Cr ————— ——_ ——  —— 


PROPOSITION 1. THEOREM 1, 


Two unequal magnitudes being 


= 1 
- oo Wy wk propoſed, AB, and C , if fromthe 
F G E greateſt AB; there be cut off more 
| Di--—motee===1 then the baife, and of the reſt again, 


more than the halfe; and if that be done alwayes (6, in continuing, 
the] e will remain mn the end ſome magnitude leſſe then the leaſt 
| magnitude C propuſed. 


' Demozſtration FOr let C be multiplyed fo many times , asthar the produRt 
may exceed AB, andlet D Ebe the produtt , foas thar 
; DE may be multiplex ot ©. and next greater then AB, andlet DE be 
divided according to the parts D F, F G, GE, each equalto C, and from 
AB, let there be cut off more then the half A H, andol thereſt HB, alſo 
more then the half HI, and fo alwayes until the partsof A B, may be e- 
| qual in number to thoſe of DE, Letthe partschen AH, H I; [ B, beas 
many in number, as DF, F G, GE, Foraſmuch asD E is greater then 
AB, and thar from DE there be nh DF, leflethen the halfe, (or the 
halfe, if DE were onely double to C;) and from A B more then the halte 
AH, the relt F E ſhall be greater then the reſt H B. 
Azain, F Ebcing greater then H B, if from F E betaken the halfe F G, 
(ot leſſe then the halte , if FE were greater then the double of C : ) bur 
tromH B, more thenthe half HI, the reſt GE ſhall be in Iike manner grea- 
terthen the reſtI Bz ButG E is equal to C) therefore C ſhall be alſo grear- 
crthenT B, the laſt partof AB: Therefore, of AB there will remaine a 
magnitude lefſethen C, The ſame will happen, if you take away the halte 
of A H, and from thereſt HB, the halfe HI, for jn like manner, I B rhe 
reſt ſhall be leffe than GE , that is to ſay, then C. Therefore, Two, &c. 
Which was to be demonſtrated. 


M—_ A... AA. 
— 
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PROP. 2. THEOR. 2 


Tio magnitudes untgual AB and 
C D, being propoſed, if you cut off 


the greateſt CD , and that the mas- 
mtude remaming , ſballnever meaſur e 
bis precedent magmtude , thoſe ? maonitudes ABandCD , fball 
be mcommenſurable. 


to AB, orleſſe, and having taken AB from C D, as many times as may 
be, ler there reſt FD leſle then A B, in ſuch ſort as 'A B meaſures C F. 

Aeain, havingtakenF D from A B, ler there be left G B, lefle then the 
ſame F D , in ſuch ſort as that F D meaſure AG , andlet this cutting off be 
{till continned, till ar laſt * chere (hall remaine of C Dor A Blome magn1- 
eude lefle then E. 

Foraſmuchas AB taken from C D leaves FD, lefſerhen it ſelfe , C F 
cut off ſhall be greater then che halt C D: for if C F were the halte , or 
lefe then the halfe of CD, AB might yet be cur off from CD : in like 
manner, A G, cut off from A B, hall be creater then the halfe of AB: and 

ſo it ſhall ftill happen, cutting off {till therefore more rhen the halfe, there 
| will remaine in the end ſome magnitude lefle thenE . LerthenG Brhereſt 
be leſle then E. 

Foraſmuch as E meaſures AB, and AB meaſurcsC F, bE ſhall allo 
meaſure C F : but E meaſures the whole C ID : thcrefore © E ſhall alſo mea- 
ſure the reſt FD, and FD ſhall meaſure AG : therefore 4 E ſhall allo 
meaſure A G : but E meaſures the whole A B; therefore © E ſhall allo mea- 
ſure che reſt GB the greateſt, the leaſt,whici is abſurd : Therefore no mav- 
| nitude thall meaſure ABandC D; Ttercforct} cy are inccemmcnſurab:; C 
Therefore, If, &c, Which was to be dc monſtrated. 


F__pſull alternately , the leaſt A B, from | 


Denorſt ratio FOr otherwiſe they ſhould be meaſured by. ſome common 
meaſure, which ſuppoſe robe E : Therefore;E ſhall be equal ; 


f 


| 


| 
| 
| 
| 
| 


i 


| 
| 
| 
| 
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PROP. 3. PROBL. 1 


| 
Ino magnitudes commenſurable | 


AB, and CD, being vive, to find 
SD bar greateſt common meaſure. 


ConſtrationFOraſmuchas A Band C D are 

ccmmen{ſurable from the grea- 
ecſt CD: Let therebetaken AB rl: !caſt, 
as often as you can : and rhat there remaine E D, and from AB ler there 


| be taken E D allo as often as you may, and there will reſt F Þ, and doing fo 
{hi!l | 


| —— 
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ſill alrernarively , there willart laſt remaine a magnitude, which ſhall mea- 
{ure his precedear , otherwiſe AB and C D ſhould be incommenſurable, 
contrary to the Suppolition, Let FB then meaſure ED : I ſay, that F B is 
the greateſt common meature of A B and C D. 


Demoaſtration por ſceing that F B meaſures ED, and E D meaſures A F 
a E Brhall meaſure A F:butF B meaſures it ſelte : therefore, |a) 2... 
| it ſhallalſo meaſure the whole A B: therefore » F B ſhall alſo meaſure C E, | 1.c.(. 
| which 1s meaſure of AB : therefore ſeeing that F B meaſures alſo E D) |b) 2. c.C. 
| c the ſame F B ſhall meaſure the whole C Dy it ſhall therefore meaſure A c) r. c-L. 
| B, and C D rherctore is their common meaſure. 
| Forifir be denied, ſuppoſe G to be the greateſt common meaſure : For- 
| | nh then as G meaſures ABandCD, andthart A B meaſures C E, | 
4 G ſhall a!ſo meaſure CE : but G meaſures C D, therefore © G ſhall al- d) 2.c.C. 
fo meaſure E D the reſt ; {{eeingthat G meaſures the whole C D, and the |c) 3. c.C. 
| part cut off C E:) bur E D ſhall meaſure AF: therefore * G ſhall alſo |) 2.c.c, 
| meaſure AF, and meaſuring the whole A B, itſhall alſo meaſure the reſt 
| F B,leffe then ir ſelfe, which is abſurd , therefore F Bis the greateſt com-| 3.c.C. | 
| mon meaſure ot A Band CD. | 
| Now if re leaſt AB, meaſure the greateſt, i in ſuch manner, as being cut 
| off EC D, there ſhall remaine nothing, A B ſhall be che orcateſt c com- 
mon mca.iure of rhe rwo, ſceing that A B meaſures itlelfe : Th ercfore, Two 
| magniru tos *c. Which was to be done. ſ 


COROLLARIE. 


| 

From this Demonſtrat ion it 1s m—__ that a magnitude | 

| which meaſureth two magnitudes, me2aſureth alſo their great- 
| eft common meaſure , as may be gathered from that part of the 

| Demons$tration , by whicd#-i ſbewn that F B 5s the greateſt 

| Common meaf, ure of AB, and CD, for there it 15 ſbewn that | 

if G meaſure AB and C D, it ſhall alſo meaſure their greateſt | 


| COMMON meaſ ure F B. 
| 


PROP. 4. PROBL. 2. 


Three magmtudes commenſarable | 
Abt A B,and C, being given,to find ber 
_—_———C—C——— 01 eateſt common meaſure. | 


| | Fl 0 G0e 4 I 056000 No 
- Conſtru#;on FInde 2 inthe firſtplace D, the |a) 3. to. 


grcateſt common abs of 


A and B,if Dalſo meaſure C,it appears thae D isthe greateſt common Mea- 
ſure of the three A. Band C. 


Demo: ſtratios JF a magnitude greater then D meaſure A, B, andC, the | | 
ſame Þb Gall alſo meaſure D the greatelt common A b\Co.3. 10. 
| 2 of | 


—_— —_— 
ht add 


260 


-—_ _— —— 
— — OO — 


| 


d) 3. 10, 


©) 2. C. C. 


2) 3. 10. 


of Aand B, the createſt, the caſt, which is abſurd : bur if D meaſure nor 
| C ar leaft, C and D ſhali be commenſurable, 


For ſeeing thar A, B; and C. are commenſurable, any whatſoever, their 


c)Co. 3-10. | common mcaſuicyc (hall meaſure D rue greacelt common mealure of A and 


B: theretore the ſame common meaſure 
meaſuring alſo C.D and C ſhall be com- 


m-.n(urable-Ler4E therefore be che »reat 
"2E "Fm EW OY WOT WOT 4 
5 A 58 OR SO. elt common meaſure of C& Dsl ſay,that 
nt Php ——=o 1 Eisthegreacelt common meaſure of A,B, 
[ | L 5 


& C;Foratmuch as E "EP DandC, 

LL Et F'-1 and D meaſures AandB, E «© thall alſo 

C meaſure Aand B;z But E alſo meaſures 

| __ C: therefore E is the greateſt common 

meaſure of A, B, and C, I ſay, thatE is alſo their greateſt oommon mea- 
ſure: For otherwiſc , ſuppoſe F a greater common meaſure then E. 

Foraſmuch then, as F meaſures Aand B, it fſhail alſo meaſure D their 

greaceſt common meaſvre: ButF alſo meaſures C, it 8 ſhall then meaſure 

a'fo E the greateſt common m-zaſure oft Cand D, thegreareſt, the leaſt, 

waich isab{urd : Tnercfore, Three, &c, Which was tobe done. 


COROLLARTIE. 


It is manifeſt alſo that a magnitude which meaſureth three 
magnitudes, doth alſo meaſure their greateſt common meaſure. 
For it bath been demonſtrated that ſeeing that F meaſures A, 
B, and C, it ſhall alſo meaſure their greateſt common meaſure 
E : In like manner, if there be more then three magnitudss 
commenſurable given , their greateſt common meaſure may-be 
found, and if there were four , the queſtion will be firſt of 
three, if of five , the queſtion will be of four, &c. and this 
ſame Corollarie ſhall take place. 


PROP. 5. THEOR. 3. 


Magmtudes commenſurable A, 


7 ith —D dB, bave the ſame rate, the one 
Bip E t tbe other, as anumber to a num- 


ber. 


aconas mand Eta C be their greateſt common meaſure, and as often 
| times as C meaſures A, ler unity E meaſure as often rimes 
a number, as D, and as often times as C meaſures B, let unity alſo meaſure 
the number F, 

Foraſmuch then as the magnitude C, and unity E, meaſures the magni- 
tude A, and the number D equaily , the magnitude A ſhall contein C,-as 
many times as the number D conteinerh unity: Therefore, as Ais to C, fo 
the 
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the number D isro uniryz Butas CisroB, ſounity 1s toF, (ſeeing that C | 
meaſures By and unity meaſures F equally,) b therefore in equal rate A b) 22. 5. 
ſhall be ro B, as the number D, tothe number F : Therefore, The, &c, | 
Which was to be demonſtrated. 


— | 


PROP. 6. THEOR. 4. | 


If two magmtudes A, and B, 


| __ fj———— ha the ſame rate to one another, 
+5 2 Apa as a munber G,to a number D; they 
Ej----! OS D3 G1 
© PET [ball be commenſurable. 
Ek G1 C503 Demorſlration FIOr, Let the magnitude A 
7 TE OY RO TOY" ' be underſtood to be divi- 
ET, ded into as many equal parts as C con- 
reins unites, and ler one of the ſaid parts 
be equal ro the magnitude E, and ler 


| there be another magnicuce F meaſured as many times by E , as unity mea- 
; ſures DD. 

Foraſmuch as E is as many times in A, as unity inthe number C, the 
maznttude A, and rhe number C, ſhall contein E, and unity equally, there- 
forc A hall be to E, as C tounity. ButE is to F as unity ro D, (E meaſuring 
F, anduniry meaſuring D equally,) therefore ® in equal rate , A ſhall be to 
F, as the number C, tothe number D : but Aisalſoto B, as the number C 
tothe number D, by Suppoiition ; therefore, bas Ato B, fois AroF :there- {b) r1. 5. 
fore, © B and F are equal : therefore E meaſuring F ſhall alſo meaſure By e- \c ) g. 5. 
qual co F : bur E ſhould alſo mealure A: therefore E meaſures A and B | 
therefore 4 A and Bare commenſurable : Therefore,lf Two,&c.,Vhich was [d) 1. d. 
to be demonſtrated. | 

Otherwiſe, Let the magnitude A be ſuppoſed to be divided into as many 
equal parts as there are unites in the number C , to one of which parts let | 
tize magnitude E be equal, 

Foraſmuch then, as E is to A, ſo is unity tothe number C, (E meaſuring 
A, and unity the number C equally,) buc A is propofed robero B, as the 
number C ro the number D; theretore in equal rate, aSE isto © B, fois |E) 22. 5. 
unity ro D : but unity meaſures the number D : Therefore E ſhall meaſure | 
B, and E alfo meaſure A: therefore, f A and B, having A for common |f ) 1 def. 
| meaſure, ſhall be commenſurable, which is propoſed on the ſecond part 


| of the figure. 
|  COROLLARIE. 


From the firſt part of this Theorem it appears bow you may 
finde a right line, to which any other right line propoſed, may 
be as a number to a number : For, (ſee the firſt figure, ) let | 
there be found a line , to which the propoſed line A may be as | 


the number C, to the number D , divide Ac-into as many equal 
parts | 


# 


A) 22, 5, 


_ 


— 


, 


a 


ec tt AA + 
— 
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parts as there are unites in C, and 


— — 


| 


take F, contemning as many of the | 


A rol nnmmm prnmnm cnn {nn s 
" Zr ſ ame parts of A as there are unites 
ET = [ . as \ 
in D, and ſo A ſhall be to F.as the 
| El----1 C5 D3 Gl number C, to. the number ]D, as is 
” _ A. o demonſtrated. 
yo | oo : ws It alſo appeares by what means | 
þ-» PIT FT) qurntinnuofecnccu; 


may be found a right line, towho{e | 
ſquare,the ſquare of another right 
line given may be, as a number to | 
a number : As for example , let there be found a line, to whoſe 
ſquare, let the ſquare of the line A be as the number C, to the 
number D, ; in the firſt place, let F be found, to which let A be; 
as CtoD, as is ſaid, thena let there be found the mean pro- | 
portional between A and F , b A the line found, and F, being | 
continually proportional 3 the ſquare of A ſhall be to the ſquare | 
of the mean, as AtoF : But AistoF, as the number C, to 
| the number D : therefore the ſquare of A, ſpail ve to the ſquare 


of the mean proportional, as the nunizer © to the number JD. 


PROP. 79. THEOR. 5. 


Incommenſarable magntuies A, 
and B, bave not the ſame rate ty one 
another ,as a number to a number. 


A— 
— NIN 


Demonſtration pv 2if A and B, ſhould have the ſame rate to one another, 

as a number toa number , they ſhould be commenſurablie, 
which is abſurd , being propoſed incommenſurable : therefore A and Bare 
not to one another , as a number to a number : Therefore the Magnitudes, 
&c, Which was to be demonſitated. : 


PROP.8. THEOR. 6. | 


If tmo maomtudes AandB , have 
not the ſame rate to one another , as a 
number to a number, thoſe magnitudes 


Bo 


A— TR 
ball be incommenſaurable. 


Demo/;ſt ration F® if they were commenſurable , they * ſhould be to one 


another, as a number, to a number, which is abſurd, they 
being | 


— — _ DO ——_—  - 


ip Re, A 
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being not to one another, as a number to a number, by Suppoſition : There. 
fore A and B, are not commenſurable : Therefore, It Two magnitudes,&c, 
W hich was to be demonſtrated. | 


—— —_— — 
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PROP, o. THE OR.'7: 


ſcribed on the r1ght lines A B, and 
C D, commenſurable inlength, have 
the ſame rate to.one another , as a 


A _ 12 [quare number ts 0 ſquare number, 
E 3 F - andthe ſquares mbich bave tbe ſame 
A 
T3 Fr ratetoone another ,as a ſquare mum- 


"EW ber to a ſquare number, ſball have 
alſo ther ſides commenſurable in 
| length. But the ſquares deſcribed 
of theright lines mncommenſurable in length , have not the ſame 
761 to one another , as a ſquare number to @ ſquare munber : 
| and the ſquares which bave not the ſame rate to me another, as a 
ſquare number to a ſquare number , ſball mt bave their ſues 
commenſurable mn length. 


Demonſiratio./F;Or A Band C Dybeing comment urable in length, 4 A Bſhall 
2to CD, asa number to a numbcr , which let be as the 
number E to the number F, and lerthe ſquares of E and F, be G and H. 

Therefore, ſeeing that AB. istrtoCD, as E toF : bur >the ſquare of 
C D., in a double rate of the fide A Bro the fideCD, <and the ſquare 
| number G is ro the ſquarenumber H, alſo in a double rate of the fide Eto 
| che fide F, the ſquare of A B ſhall beto the ſquare of C D , as theſquare 
number G to the ſquare number H,foraſmuch as thoſe two rates are double 
to the equal races, which 1s propoſed, 

Secondly, Let the ſquare of A Bbetothe ſquare of C D, as the ſquare 
| number G to the ſquare number H; I ſay, that A BandC D are com- 
menſurable in length : for le: E and F be the fides of G and H, 

Foraſmuch then, as the ſquare of AB, is ro tie {quare of C D, as the 
ſquare number G, to the ſquare number H : bur 4cize ſquare of AB isto 
the ſquare of C D, in a doublerate of ti.c ſide A B, to the fide CD, and 
e the ſquare number Gro the ſquare number H , alſoin doub!e rate of rhe 
{ide E to the fide F ; Trerefore AB ſhall be ro C Þ, as E to F, their dou- 
ble rates being equal, therefore A B and CD, aic commenſuravle in 


— —_ 


—O— — - 


The ſquares AB, and CD, de- | 


engrh. 7 Thirdly, ! 


———— 


a) 5. 10, 


b) 20. 6. 
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Thirdly , Ler A and B be incommenſurable in length , 1 ſay, that their! 

| ſquares are not to one another , as a ſquare number to a {quage number : For 

if the ſquare of A were to the ſquare of 

| B, as a ſquare number ro a ſquare num- 

ber, AandB ſhould be commenſurable 

in length, as hath bcen ſhewn , which is 

contrary to the Suppoſition; rherefore the 

the ſquare of A isnot to the ſquare of B, 

as 4 ſquare number to a ſquare number, 

B © D whichispropoſed. 

YL Laſtly, Let not the ſquares of A and B 

E_3 F be to one —_— as a (quare _— ro 

L a {quare number, I ſay, that A and B are 

G3 | _ U as n{urable ae : Forif itbe 

not ſo, their ſquares are toone anorher, as 

_—_ a {quare number toa ſquare number , as 

B hath been thewn, which 1s contrary to | 

Suppolition: Therefore A and B are not 

commen{ſurable in length , which is propoſed : Therefore, The ſquares, &c. 
Which was to be demonſtrated, 


COROLLARIE. 


From theſe thiugs thus demonſtrated, it is manifeſt , that 
right lines commenſurable in length, are alſo commenſurable in 


power : But that thoſe which are commenſurable in power, are 
not all ſo in length , and that thoſe which are incommenſurable 
in length are not all ſo in power : But thoſe that are incommen- 
ſurable in power, are all commenſurable in length. 

For the ſquares of lines ® commenſurable in length, being to 
one another, as a ſquare unmber to a ſquare number ; that is to 
ſay, . as a number to a number ſumply 3 » they ſhall be commenſu- 
rable, and © therefore their ſides commenſurable m power ; 
therefore right lines commenſurable in length , are alſo all of 
them commenſurable in power. 

Again , ſeeing that lines whoſe ſquares are not to one an- 


other, as a ſquare number to a ſquare number, but ſimply, as 
1d) 3-d. a number to a number, are commenſnrable in power, ( © their 
5 4 ax ſquares being commenſurable ) * but not inlength : It is mani- 

; feſt that the lines that are commenſurable in power , are 
not ſo alwayes in length, but onely the lines that are commen- 
ſurable in power , whoſe ſquares are to one another as a ſquare 
number to a ſquare number are alſo commenſurable in length, 
as appears by the ſecond part of this Theorem. 

Again, foraſmuch as thoſe lines whoſe ſquares are not to| 
one another , as a ſquare number to a {quare number, but onely 


as 


—_—_— 


b CT 


— 
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& 4 number to a number, are incommenſurable in length , but 
gommenſurable in power, as hath been ſaid, it appears that the 
ines incommenſurable inlength , are not all ſo in power , but 
+ onely the lines incommenſurable in length, whoſe ſquares are 
pnot 10 one another, as a number to a number , are incommenſ#u- 
[IDE frable in power, their ſquares being incommenſurable. 
Wt! - Laſtly, it is manife$t that the lines incommenſurable in pow- 
Þ-- or, are ſo alſoin length ; for if they were commenſurable: in | 
= [ength , they ſhould not be ſo in power , as is evident by the firſt | 
1: {part of this Corollaris ; which is abſurd, being propoſed in: 
*Teommenſurable in power. 


PROP. wo. THEOR.8. 
_ It four magnitudes A,B, C, and D, 
rm be proporttonal , and that the firſt A , be 
= commenſurable to the ſecond B, the third 
S C, ſball be alſo commenſarable to the fourth 
*D, 4nd if the firſt A, be mcommenſurable to the ſecond B , the 
* 1zbirdC, ſball be alſo incommenſurabe to the fourth D. 


[4 4 
TD: uſtrat60F;Oraſmuc|1 as Aand B, are commenſurable ; © they ſhall 
v7 be to one another, as a number to a number : Let then 
be toB, as the numberE, ro the number F: Burt as Ais toB, foC 
=o D, by Suppoſition : Therefore C ſhall be alſo to D , as the number E, 
Withe number F ; therefore Þ C and D, are commenſurable ro one 
wo ry ET, 
© 3 Now ler A be incommenſurable to B I ſay that, C is alſo incommenſura- 
o D : For ſeeing that A and Bare incommenſurable : © A ſhall nor be 
B, as a number to a number , but as AistoB, fo C is to D by Suppoliti- 
Therefore C ſhall not be to D, as a number to a number ; 4 therefore 
and D, are incommenſurable to one another : Therefore, &c. Which 


ms co be demonſtrated. 


PROP. 11. PROBL. 4. 

To find two right hnes Band D, 
mcommenſurable to ar1ght line propo- 
ſed A; to wit, the one D onely m 
Ws C4 length , and the other Bin length and $ 


8. That is to ſay, tothe r1ght line called Rational. | 


——_ $4 


M m Con- 


— — —_ _—_— __ _—_— —— _ 


a) 5.10. 


b) 4. 8. 


c) 6. 10. 


THE TENTH. ELEMENT. Lib. x0. 


Conſt rutton Bo there be found twonumbersE and C being not to one ano- 
ther,as 2 ſquare number toa ſquare number : then 2 finde the 

line D,to whoſe ſquare let the ſquare of A be asrhe numberE,to the number 
C : I fay, that D is incommenſurable to A 

A tnnhuann nn in length onely ; For the ſquare of Ais to 
il pnnanocconm 0s ave coccredecet the ſquare of D, as the number E to the 


ie wenone coco corecuc number C : But E and C are not ſquare 
'D numbers ; Therefore the ſquare of A ſhall 
lo ho. not be to rhe ſquare of D; as a ſquare num- 


ber to a ſquarenumber;theretore,b A and D 
| ſhall be incommenſvurable in length : and ſeeing that the ſquares of A and D 
areto one another , as a number to a number;they ſhall be commentucable: 
therefore © A and D are commenſurable in power, and therefore they are 
onely incommenſurable in lengeh. 

Now to find a right line incommenſurable in length and power to the 
propoſed linc A : Let 4 Bbe found, a mean proportional berween A and Dz 
I ſay, that Bis the line required : For A, B, and D, being continually pro- 
portional, © the ſquare of A ſhall be tothe ſquare of B, as Aisto D, but 
Ais incommenſurable in length to D ; as is ſhewn: therefore f che ſquare 
of A ſhallbe > to the ſquare of By therefore A and B are, 
incommenſurable in power , by the Definition ; and 8 by conſequence allo 
inlength ; wherefore we have found two right lines, &c. Which was to 


be done. 


—_— 


PROP. 12. THEOR. 9. 


. _ Themagntudzs A and B, commenſurable 

S to one and the ſame magmtude C , are alfa 
DwE8 Commenſurable to one another. V: 
F2G 3 


Hs 14K 6 Demonſtration 


Or ſeeing that A and C are com- 
| menſurable, 2 A ſhall be to C, as a 
number to a number, and let jt be as the number D to the number E : and 
C and Bbcing alſo commenſurable,C ſhall be to.B,as a number to a number. 
Let it bethen, as the number F is to the number G , and let Þ the three 
numbers H,I,and K,be found contiuually proportional , and the leaſt in the 
rateof DtoE , andof FtoG, and Hſhallbetol, as Dto E, andItoK,® 
as FtoG: thatis to ſay, asC toB. 
Therefore Abeing to C, as H toI, andC to B, as I to K : in equal rate, 
A ſhall be roB, as HtoK: therefore A and B, ſhall be commenſurable ; 
© being to one another, as the number H to the number K ; Therefore, &c. 
Which was tobe demonſtrated. , 
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PROP. 13. THEOR. 10. 


ERS 


C that the one A be commenſurable, and the other 
B ncommenſurable to one and the ſame magnt- 


tude C , thoſe magmtudes ſball be incommenſurable to one anatber, 


Demo” __ it Bbe ſaid tobe commenſurable to A , C being propo- 

ſed commenſurable to the ſame A, B and C ſhould be 
commenſurable to one another , which is abſurd, being propoſed incom- 
menſurable to one another : Therefore A is not commenſurable to B: 
Therefore, If, &c, Which was to be demonſtrated. 


i 


PROP. 14. THEOR. 11. 


prmnmmchmmmmmhmnmhnn—5 Tf tbere be two magnitudes com- 


——— . menſurable A andB, and that one of 
_ 11157 li them A , be mcommenſnrable to ſome 
magnitude C , the other B ſball be alſo incommenſurable to the 

| ſame C. 


Pemoyſtration F(Or it Bbeſaid to be commenſurable to C, ® A and C, ſhould 

be commenſurable to one another, which is abſurd, being 
propoſed incommenſurable: Therefore B and C arc incommenſurable to 
one another : Therefore, It there be, &c, Which was to be demonſtrated. 


upon 


PROP. 15, THEOR, 12. 


A — If four right lines A,B, C,and D, are 
3 i | | 
|: proportional, and the firſt A be more in pow- 
"S er then the ſecond B, by the ſquare of a 
k 


line E,mbich ſball be commenſarable m length 
thereto ; the third C ſball be alſo more mn power then the fourth 
D, by the ſquare of a line F, which ſball be commenſurable there- 
| tom length; and if the firſt A be more m power thenthe ſecond B, 
þy the (quart of a line E, mncommenſtrable in length thereto , the 


If there be tmo magnitudes A and B, and 


13», I' Oz 


a) I 2, IO, 


third C ſball be alſo more in power then the fourth D,by the ſquare 
fs line F incommenſurable in length thereto. 


M m 2 Demi.- | 


—__E—s 


— 


— 


[ 
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— 


a) 22, 6. 


a) 3. 10, 
b) x. c.L[. 


Cc) 3. 10. 


d) 3.1. 


Demonſiration For ſceing that Aisto B, as C toD: alſo as the ſquarc of 

A hall be to the ſquare of B, ſo the ſquare of C to the 
{quare of D: Bur the ſquare of A is equal totheſquares of BandE, by 
___ Suppoſition, and the ſquare of ©, to the ſquares of 
DandF ; therefore as the ſquares of Band E roge- 
ther, ſhall be rothe {quareof B, ſo the ſquares of D 
and F to rhe ſquare of D, and by dividing , as the 
»| ſquareofE tothe ſquare of B, 1o the ſquare of F to 

the ſquare of D. 

* Therefore ÞasE is to B,ſo is F to D,andalternate- 
ly,as Bis tro E,fo D is to F,in equal rate as A ſhall be to Ezſo C ſhall be to F ; 
Therefore, if A be commenſurable in lengch to E,alſo C ſhall be commen- 
ſurable in length co F, and if incommenſurable, incommenſurable : There- 
fore, if four lines, &c. Which was'to be demonſtrated. 


EEK eo aero wrongs 
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PROP. 16. THEOR. 13. 

o& Tf two commenſuravle magnitudes 
At compound, the whole A © joall 
be alſo commenſarable to each of them: 
And if the whole A © be commenſurable to one of them , the 
magntudes propoſed at firſt, AB, and B C , ſball be commenſ#- 
rabie to one another. 


Eta D be the common meaſure of ABand BC : Fora{\- 
much then as D meaſures A Band B C; ir Þ ſhall alſo mea- 
ſure the whole A C : therctore ſeeing that D meaſures AC and AB, AC 
and A B ſhall be commcnfurable : In !1ke manner, ſeeing that D meaſures 


Demon(i ration 


ſha!l be commen{ſurabic ro c2c1o0f them A Band BC. | 

| Now ler che whole A C be commenſurable to one of them A Bor BC, 

' of which it is com»onnde; to wit to A B: Ifay, that AB andBC are 

| commen{urable ro one another. | 

| Forler © Dbe the common meaſure of A T and AB : Therefore D meaſu- 
ring che whole A C, and rhe part cur off AB: ir 4 (hall alſo meature the 

reſt BC: Theretore A Bagd BC , are commen(ſurrble to one another , D 

meaſuring both rhe one and rhe other : Thereſore if two magnitudes, &c, 

Which was to be demonſtrated. 


COROLLARTE. 


be commenſurable to one of them, it ſhall be alſo commenſura+ 


Hence it follows , that if a magnitude compounded of two, 


ble to the other, as if A C be commenſurable to A B, it ſhall 
be alſo commenſurable to B C the remainder , for as hath been 
ſhewn 1m the latter part of this Theorem: D common meaſure 


—— 


Lib. ro. | 


ATand BC: A Tainil3Cthallbeallo commenſurable: Therefore AC - 


the | 


| 


| 
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the whole A C, and of AB the part cut off, © ſhall alſo meaſure 


ſurable. 
PROP. 17. THE OR. 14. 
B : If to magnitudes incommenſa- 
1 TI rabl A BandB Care compounded, 


the whole A C ſhall be all incom- 
men(urable to each of them AB and BC; And if the whole 


A C be incommenſurable to one of them , the magnitudes propu- 


{edat firſt, A Band B C, ſball be mcommenſarabl.. 


Demonſtration F'Or if it be denied, it ſhould be commenſurable at leaſt to one 
| of them : Suppoſe it then commenſurableto A B, and 2 ler 
D be their common meaſure : Therefore ſeeing that D meaſures the whole 
AC, and the part cut off A B; Þ it ſhallalſo meaſure the reſt B C :; There- 
fore A Band BC, ſhall be commenſurable, having D for their common 
meaſure, which is abſurd , for they are propoſed incommenſurable. 

Now ſuppoſe the whole A C to be incommenſurable to one of them , to 
wit,to A B ; I fay,that A B andB Care incommenſurable, 

For if you ſay itis notſo: <che whole A C ſhall be commenſurable to 
each of them A B,and B C, whichis ablurd , and contrary tothe Suppoſi- 
tion : Therefore A B, and B C, are incommenſurable, even ſo ir might be 
demonſtrated, that A C and A B, are incommenſurable : Therefore, It,8&c. 
Which was ro be demonſtrated. 


COROLLARTIE. 


It follows from theſe Demonſtrations , that if a magnitude 
compounded of two, be incommenſurable to one of them , it is 
ſo alſo to the other, as if AC be incommenſurableto AB, it 
ſhall be ſo alſo to B C : For if AC were commenſurable to 
BC: 4AC ſbould bealſo commenſurable to the reft A B, which 
is abſurd, for that they are propoſed incommenſurable : There- 
fore A C is not commenſurable to B C, which 3s propoſed. 


— ——— 


— — RC _— 


PROP.'18. THEOR. 1s. 


If there be tmo unequal right lines 
B 

'AB, and C, and that to the greateſt 
AB, be appled a Paralellogram 


—— _— 


TG 
i 


FED 


—@©_ 


the remainder B C, therefore AC and B C are commen-. 


C)16, 10, 


d)C.16-10, 


equal 


 H——————————T_ 


— — - "—roeroo_—_ 


— - 


—— _— 


| 


— ——— es et. 


a) 16. 10, 


b) 1 2, 10s 


| 


| 
| 


c)C. I6. IO, 


| mbich ſball be commenſurable mn length thereto , and that there be 


| 
| 


CC ——_— i. 
—— O— 


| fore four times the Reftangie 


' p thentbelcaſt C,by the ſquare of a hne 
' FD,wbih ſhall be commenſarable in 
length thereto ; Andif the greateſt 


AB be more in porrer then the leaſt C , by the ſquare of a line 


applyed a Paralellogram upon the greateſt of them AB , equal 
t the fourth part of the ſquare of the leaſt C, wanting of AB by 
a (quare figure ; ut (ball droide the ſame m parts commenſurable m 
length. | 


Demosſtratios FOraſmuch as AB is divided may by E , and unequally 

by D, the ReQangle conteined under AD and BD, with 
the ſquare of ED, ſhall be equal to the ſquare of E B : And there- 
under AD, and DB, and four times 
the ſquare of E D ſhall equal to four times the {quare of E B: 
But the ſquare of C is equal to four times the ReQangle under A D and 
D B, (the Rectangle under AD and DB, being propoſed equal to a 
quarter of the ſquare of C,) and the ſquare of F Dis equal to four times 
the ſquare of ED, the halte of F D, and the ſquareof A Bequal tofour 
times the ſquare of E B, the halfof AB: Therefore the ſquares of C and 
F D, arecqual to the ſquare of AB: Wherefore A Bis more in power 
then C, by the ſquare of FD : I ay alſo thatF D is commenſurable in 
lengthto A B : For A D and D B being propoſed commenſurable in length, 
2 the whole AB ihall be alſo commenſurable in length to his part D B, but 
the compounded of D Band AF, isalſo commenſurable in length toD B, 
(the compounded of AF and DB equals, being double ra B D,) therefore 
AB, and the compounded of AF and D B, being commenſurable in length 
cachto D B, > A Band the compounded of A F and D B, ſhall be commen- 
ſurable in length to one another. 

Therefore, AB compounded of AFandDB, asof one, and of F D, 
being commenſurable in length , to the compounded of A F and D Bhis | 
part, the ſame AB < ſhall be commenſurable in length to the remainder 
FD, therefore AB is more in power then C , by the ſquare of F D com- 
menſurable in lenz2th to AB. | 

Now let A Bbe more in power then C by the fquare of a line commen- 
ſurable in length thereto, and let there be applycd thereto a Paralellogram, 
as is ſaid before , making the ſegments ADandDB : I ſay, thatAD and 
D Bare commen{urable in length to one another : For the ſame conſtruQi- 


on ſubliſting , it may be demonſtrated in hike manner , that A Bis more in 


powerthen C, by the ſquare of F D : Wherefore AB being propoſed to 
| 


| 


be | 


— 


— ——— u_— 
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A 
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be more in power then C , by the ſquare of a Right-line commenſurable in 
length thereto , A Bſhall be commenfurable in length ro F D. 
Therefore the whole AB, compounded of F D, and AF andD Bas of 
| one, being commenſurable in length ro FD, the ſame A B 4 ſhallbealfo 
commenſurable in length ro'the remainder , compounded of A F and DB; 
bur the compoundedoft A Fand D B, is alſo commcnſurable in length to 
D B , (being the double thereof,) © therefore A B and D Bbeing commen- 
{urable in lengt'1 tothe compounded of AF and D'B, they ſhall'be com- 
menſurable to one another; Therefore the whole A B compounded of A D 
and D B, being commenſfurable in lenzthto DB: ADandD B, ſhall be 
| commenſurablc in length roone another : Therefore,lIf there be,&c. Which 
| was to be demonſtrated, 


———— ———— 
ns — — 


| — — —__ — —_— 


PROP. 19. THEOR. 16. 


F FE DTD. B # tberebermounequal right lines 
" " AB,andC, and that to the greateſt 

AB there be applyed a Rettangle, 
equal to the quarter part of the ſquare of the leaſt C , wanting 
by a ſquare figure, and that it atoude the ſame m parts incommen- 
ſurable in! length A D, and D B, the greateſt AB, ſball be more 
n power then the leaſt C, by the (quare of a line, which (ballbe 


d)C. 16,10, 


©) 12310, 


mncommenſarable m length thereto: Aud if the greateſt AB , be 
| more 1n power then the leaſt C, by the ſquare of a line incommenſ#- 
[rable mn length thereto : And that there be applyed to the great-| 

eſt a Paralellogram equal to the quarter part of the ſquare of 
the leaſt, wanting a ſquare figure : It ſball droide the ſame into 


parts meommenſarable m length. 


| DemoafirationF;Or having made the Conſtrufion as in the former, we ſhall 
(hew as there is done, that A Bis more in power then C by 

the ſquare of FD. AndIfay that FD is incommenſurable in length co 
AB, for A D and D B, being propoſed incommenſurable in length, * che 
whole A B ſhallbe incommenſurable in length ro his pare D B: Bur D Bis 
commenfnrable in lengthto the compounded of AF andD B, the one be- 
ing double to the other,) therefore ſeeing that of two lines commenſurable 
DB, and the compoundedof AFandD B, the one, to wit, D B,is com- 
menſurable in lenzth to A By Þthe rcmaining, compounded of AF and 
D B, ſhall be alſo incommenſurable in length ro A B , cherefore AB com- 
pounded of A F and DB, as of one, and of F D, being incommenſura- 
le in length to the compounded of A F and DB, the fame A Bc ſhall 
be alſo incommenſurable in length tothe remainder F D : Therefore A B is 


—— 


a)17.10, 


| mare | 
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— uumpan, 


CD ——— 
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more in power chen C, by the ſquare of F D , which is incommenſurable in 
oth thereto. ; 
| _—_— let AB be more in power then'C; bythe ſquare of a line which 
ſhall be incommenſurable jn length therero, 
F T and let there be applycd to A Ba Paralello- 
OP. gram equal to the quarter part of the 
ſquare of C , wanting a {quare figure , and 
mmm making 'in AB, theparts AD andDB, I 
X3 ſay ,that ADand D B are incommenſura- 

ble in length. 

For obſerving the ſame conſtruftion , we thall ſhew, as bcfore, that A B 
is more in powerthen C, by theſquareot F D, whercfore ſeeing that AB 
is mane robe morc in power then C , by the ſquare of a line incom- 
menfurable in length thereto: A B ſhall be incommenſurable in length ro 
FD; therefore the whole A-B, compounded of F D, andof AFandD B, 
as of one, being incommenſurable in length to FD: 4che ſame A B ſhall 
be incommenſurable in length ro the remainder , compounded of A F and 
DB: but the compoundedof AF and D B, is commenſurable in length to 
D B(the one being double to the other,) therefore {ecing that the ewo lines 
commenſurable ; to wit, the compounded of AFandDB, and DB: the 
ſame compounded of AF and DB is incommenſurable in length ro A B, 
<the remainder D B ſhall be incommenſnrabie in length to the ſame AB : 
Therefore the whole A B, compounded of AD and D B, being commen- 
ſurable in length toD B : frhe ſame A D and D B, ſhall be incommenſura- 
| ble in length to one another : ſTheretore, If there be, &c. Which was to 
be demonſtrated. 


| _ 
PROP. 20. THEOR. 17. 


The RettangleB D,contemed un- 
; aer tmo Ratunal Lins B C and 
[ CD, conmenſurable in length, ac- 


cording to ſome of the kinds aforeſaid, 
Z D 7s Rational. 


Demouſtration F'Or of the one of them, as of B C: Let there bedeſcribed 

| the iquareBE : Foraſmuch as B C is Rational, commenſu- 
rable to the Rational propoſed A, either in length and power , or in power 
onely, 2 his {quare BE ſhall be commenſyrable to the ſquare of A: Butthe 
{quare of A is rational; Þ therefore BE commenſurable thereto , ſhall be 
Rational : bur BC, thatisto ſay, ECand CD, being commenſurable in 
| length , (tor they are propoſed Rational , ccmmenturable in length ro one 
c) 1: 6. another,) and as <ECisto CD: ſoEBtoBD : dE Band BD ſhallbeal- 
d) 10.19. | ſocommenſurablein length : wherefore B D commenſurable to the | Pace 
29D BE, isalſo Rational : Therefore, &c, Which was to be demon- 

rated, 
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PROP. 21. THEOR.: 18. 


If aRatunal Reflangle A C, 

1D b applied to a Rational line AB, 

* 4+ | - it makesthe breadthB C Rational, 

commenſurable mn length to the hne 
A B, towbich1t.1s applyed. 


"T—_ to ſay , if a rational ReQangle 
have one ſide Rational, ic will alſo 
' have the other fide rational, and thoſe 


ſides ſhall be commenſurable in length to one another. 


. 
Demonſtration FPOr on A Blet there be deſcribed the ſquare AD, * which 
ſhall be rational: Bur as the refangle C A is tothe ſquare 
AD, ſob CBistroBD, orto BA his equal. Now the re&angle AC and 
the ſquare AD, arerational: and therefore commenſurable :- Therefore, 
cC Band B D, or BA, ſhall be commenſurable in length: But A Bis ra- 
tional; therefore BC ſhall be alſo rational : Therefore, If, &c. Which 


was to be demonſtrated. 


PROP. 22. THEOR. 1g. 


The R ettangle AC, conteimed 
_ 2%. © BW _ - | ; | 
t—_——— ” ner tp rational right les AB and 
| 4 v4.32 


BC, commenſurable im power onely, 


1s irratunal , andthe right line equal 
n power to the ſaid irrational , may 


A 
be called Medal. 


Demonſtration | Thou on AB rational, let be deſcribed the ſquare AD, 

therefore 2 A D ſhall be rational.z and foraſmuch as A B, 
or D B, his equal, is incommenſurable in lengthto BC; and that as D B 
istoBC, ſo bDAisroAC : © ADſhallbe alfoincommenſurable to A C, 
bur the ſquare AD is rational : therefore 4 the ReQangle AC ſhall beir- 
rational : Therefore the right line which is equal in power to the Re- 
5 angie AC, that is to ſay , whoſe ſquare is equal to AC1s irratioral : 
Lerthar line be called Medial, or mean proportional, between AB and 
B C : Foraſmuch as his ſquare © is equal to the ReQangle A C conteined un- 
= o_ and BC : Therefore the Rectangle, &c. Which was tobe demon- 

ated, 


Nn PROP: 


————— — — — — — 


—— — — CAA 


| ſurable in power : But FG 1s propoſed rational, therefore C D ſhall be 
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PROP. 23. THEOR. 20. 


The ſquare of @ Medial Line A, 
applyed to a rational Line B C,makes 
the breadth rational, and incommenſ#- 


| o 7 — x rable m length to the Line to which it 
ALLE. 6 applyed. 


Demozſtration FOraſmuch as Aisa Medial, it *is equal in power to a Re- 

angle contcined under two rational lines commenſurable 
in power onely : the which let be EG, underE Fand FG rationals : Bur 
itis equalalſo in power toBD: therefore BD and E G are equal : and be- 
ing Þ equi-angled, they will have heir fides reciprocal abour the equal an- 
gles, towit, as BC toEF, ſoF GroC D: Therefore as the ſquare of Þ C 
to! the ſquare of E F , ſo the ſquare of F G to the ſquare of C G, bur 
© the ſquare of B C is commenlurable to the ſquare of EF, B C and 
E F being rationals : therefore 4 the ſquareosf F G, isalſo commenſura- 
ble ro the ſquare of CD : therefore F G and CD are at leaſt commen- 


G 


B | 


— 


alſorational. 
I ſay alſo, thar ir is incommenſurable in length toB C : Foraſwuch as 


EFand FG, arerational, commenſurable in power onely , andas E F to 
FG; ſotheſquareof EFrocthe ReQangle E G, © the ſquare of E F ſhall 
be incommen(urable tothe reangleE G : and therefore alſo to the ReQan- 
le B D. 

G But the ſquare of E F,is commenſurable to the ſquare of C D), (E F and 
CD, being ſhewn rationals,) therefore f che ſquare of C D , and the Re- 
Rangle BD, are incommenſurable : bur the ſquare of C Dis to the ReRan- 
gleBD, asCDtoBC; therefore CD and BC are incommenſurable in 
length: therefore 8 CD is rational , commenſurable in power onely to the 
rational BC ; that is to fay, incommenſurable in length : Which was to 
be demonſtrated. 


— — 


PROP. 24. THEOR, ar. 


The Right Line B commenſurable 
_ ] toa Medial Line A, is alſo Mental. 


B DemouſlrationF;Or let CD a rational, be pro- 


lk poſed, ro which ler there a 
be applyed rhe ReRangle D E equalto the 
ſquareof the Medial A,making the breadth 

E C: Therefore dE C is rationa,lincommenſurable in length to C D. Again, | 

to C Dler there be applyed the Reftangle D F, equal to the ſquare of B, 

making the breadth CF: Then foraſmuch as A and B are propoſed com- 

menſurable; their ſquares , that is to ſay, the Reftangles DE and DF, 
equal | \; 


—_—_—_— 
WIG <—— —— — _—— — I 


— 
—_l 


_ 


ht ou 
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equa! to them , (hall be commen(ſurable : Bur casEDtoDF , fott.e line 
ECGistoCF: ThereforedE C and C F are commenturablein lengrh: Burt 
E C is demonſtrated rational, and incommenſurable in lenzth ©o CD, 
e therefore C F is alſo rational, and incommenſurable in length to C D : 
Therefore D C, and C F, are rational, commenturable in power onely ; 
and frheretore the right line B, equal in power to the Reftangle D F, con- 
tecined under che ſlameC DandC FF, is Medial: Which was to be demon. 


ſtrared, 
COROLLARIE. 

From this Demonſtration it is manifeſt that a ſpace Medial, 
commenſurable to a ſpace Medial, is alſo Medial : For after 
it hath been demonſtrated that D F ws commenſurable to the 
medial ReGangle DE, from thence bath been ſhewn that D F 
is alſo a medial, conteined under the rationals C D andCF, 


commenſurable in power onely. 


——_—_— — ————— ———  —————— ————_——_—— " — 
—————— OO — 


ns 


PROP. 25. THE OR. 223. 


The Reftanele AD, conteined 
oy | under to medial right lines A C and 
C D , commenſhrable 1 length , is 
— B medal, 
GC 


A __ 

Demonſtration F7Or on the medial C D let 
there be deſcribedthe ſquare 
BD, which ſhall be medial : And ſeeing that as AC is toC B; fo AD 
isto DB: ButACandCB, thar istoſay, AC and CD, are commen- 
ſurable in length, AD and D B, ſhall be alſo commenſurable: Therefore 
the ſpace A D, commenſurable tothe medial ſpace D B, * is medial: There- 

fore the ReQangle, &c. VVhich was to be demonſtrated. 


CEE emm—_ 


PROP, 26. THEOR. 23. 
E— The Reitangle A C , contemed 
D—BIC under two medial rigbt lines A B and 
| BC, commenſurable iN power onely, 
ry 15 Rational, or mealal. 


L 
| | | DemozftratronF;Or of ABand BC Medials, 


F 
4 ler there be deſcribed the 
{quares ADand CE , which ſhall be Me- 
G- H K M dials; and ler the rational F G, be expoſed, 
aro which ler there be applyed the ReQtan- 


gles FH, HI, LM, equaltoAD, AC, andCE : FM thall bea Rectan- 


| 


T— S ” — - - - - —— > — _— —O— 
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d) 1+6. 


f )20.10. 
0) 1.6. 


ſt) x. 6. 
i) 17. 6, 


k) 6. d. 


1)20. 10. 


_ 45-7, 


Cc) 10-10. 


m) 22.10. 


A Yo 


: , 


| 


gle alone; and A D and CE)being Medials, 
rheir equal Refangles F H,and LM,thall be 
alſo Medials, which applyed ro bBF G& KL 
rationals,(tor K L is equal to F G,)8 making 
the breadths GH & K M, © the lines G H & 
K M, ſhall be rational, incommenſurable in 
length roFG, or K L; and foraſmuch' as 
< L L AB, and BC, are commenſurable in pow - 
er to one another, their ſquares AD and 

CE, andtherefore their equal Recangles 

| F H, and L M, ſhall be commenſurable : 

G- H K M Butas 4 FH istoLM, ſoGH is to KM, 
thercfore < G H and K M, ſhall be commenſurable in length, 

Therefore, ſeeing that it is ſhewn that GH and K M, are rationals, and 
commenſurable in 'ength to one another , and commenſurable in power 
onely to the rational propoled ; being ſhewn incommenſurable in length 
thereto; frheReRangle under G H and KM, ſhall be rational. and 8 fee- 
ing that asDBis toBC, ſoADisoAC,andas ABtoBE, foACto 
CE:{DB and BC, being equal toABandBE, each to his correſpon- 
dent) as A D ſhall betoAC, ſoAC toCE: therefore AD, AC, and 
CE, ſhall be proportional : Wherefore FH, HL, and LM , their equal 
ReQang'es ſhall be continually proportional : But h G H, H K,and KM, are 
in the ſame rate, as the Re&tangles, F H, HL, and LM, they ſhall be then 
proportional, i and the Rectangle conteined under G Hand KM, is equal 
to the ſquare of H K : but the Rectangle under G Hand KM, is ſhewn ra- 
tional, therefore the ſquare of HK, ſhallbe alſo rational , therefore H K 
ſhall be rational : and k therefore commenſurable ro F G , expoſed ratio- 
nal, orto his equal HI, to wit, 1n length and power , or in power alone. 
Andif H K be commenſurable in length to HI; that isto ſay, ro hisequal 
FG, !theRe@an:leIK, or his equal; ſhall be rational, and if in power 
onely,the Reanglel K ſhall bea Medial, or his equal A C : therefore the 
Re&angle AC conteined under A Band AC Medials, commenſurable in 
power onely, is rational or medial: Therefore, &c. Vhich was to be de- 


——_ 


" 
| 


A. 
x 


monſtrated, 


—_— 
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PROP. 27. THEOR. 24. 


pe A ſpace or figure medial A B, ex- 


ceedeth not a figure medial A C, by a 
R atinal figure DB. 


D DemenftratiosF/Or let D B be a rational (if 
K n png and let tive rational 
y E Fbeexpoſed,on which let there be apply- 
ed the ReftangleEG, equal to the Medial 
G A B, being equal to the MedialsA B,A C,and 
H "HI; rational, and the ReQangle E H equal! 
ro the Medial A C, and fo the reſt H I, ſhall 
be equal to the rational D B, and E G,andE H, ſhall be Medials, being 


B 


Am 


equa] 
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rational E F, they 3 (hall havethe other ſides F G 
menſurable in length to E F. 

Again, {ccing that HI rational, is applyed totherational E F : b that is to 
ſay, to H K, his equal, theline © H G ſhall be rational , commenſurablein 
length tothe ſameEF, or HK; butFH is rational, incommenſurable in 
length toE F: Therefore FH is incommenſurable in length to H G , < but 
as F HistoHG , ſothe ſquareof FH is tothe ReRangle conteined under 
FHand HG; therefore the ſquare of FH is incommenſurable to the Re- 
angle conteined under FH and H G: But the ſquares of F H and HG, are 
commen(urable ro one another : (For the one and the other , are deſcribed 
on the rationais FH and H G; ) and frherefore the two ſquares F H, and 
H G, together, are commenſurable to the {quare of F H , and twice the Re- 
ctangle under F H, and HG, is commenſurable to the ReQangle F H, and 
HG), the one being doubletothe other : Therefore the rwo ſquares of F H, 
and H G, together, thall be incommenſurable ro rwice the ReQangle con- 
reined under FH, and HG. Therefore the compounded of the {quares 
FG,and HG, andot theReQangle twice under F H, and HG , thatis to 
ſay, the ſquare of F G, 8 equal to thoſe ſquares and ReRangle, h is incommen- 
ſurable to the compounded of the ſquares F H, and H G, which is rational, 
being commen(ſurable to the rational ſquare of FH, 

Therefore ſ{ecing that the ſquare of F G is incommenſurable to the 
compounded of the two ſquares FH, andH G, which is rational ,-! itthall 
be alſoirrational, and & F G irrational, which is abſurd, for it hath been 
ſhewnro be rational, commenſurable —_ toE F: Therctore H 1,or his 
equal DB is not rational : Theretore, a figure, &c. Which was to be de- 
monſtrated. ' 


,and F H rational, incom- 


—_— 


PROP. 28. PROBL. 4. 


To find two medial lines A and B,commenſurable 
n power onely, conteming a rational Rettangle. 


— 


D 


__—————— 


Conſtrufion g Ec the two Rationals A, and B, be propo- 
Li commenſurable in power onely; and © 
let there be found C, a mean proportional berween A and 
B,and as A is to Byſo let b C be to D :1 ſay,that C and D are Medials, com- 
menſurable in power onely, which do contein a rational Retangle. 
Demonſtration For ſeeing that Aand B are propoſed rational, commenſura- 
ble in power onely;<the Rectangle conteined under A and B, 
ſhall be irrational,called medial : Bur 4 C is equal in power to that Rectan- 
gle,therefore it ſhall be medial:and ſeeing thar as A isto Byſo C is to D,and 
A & B,are commenſurable in power onely,C and D < ſhall be alſo commen- 
ſurable in power onely z and therefore D commenſurable to the medial C, 


ſhall be alſo medial : Therefore we have found C and D medials,commen- 
ſurable in power onely : I ſay, they do contein a rational ReQangle: For 


equal tothe rational figure DB, and EG and E H being applyed on the 


t) 16.10, 


ſeeing that A istoB, as C ro D; alternately , Aſhall betoC, asBro D: 
Bur as A isto C, fois C toB: therefore C thall be alſo ro B, as B toD:; 


Therefore B a mean proportional berween C and D, is equal in power to | 


the | 


—c —_ 


— — — —— — 


| 
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_ Rectangle conteined under C and D: Butthe ſquareof Ba rational 
line, is rational : Thereforethe ReQangle under C and D, ſhall be alfora- 
-ional: Therefore we have found C and D medials, commenſurable in 


. . "Tn [] 
power onely , which contcins a rational Re&angle : Which was to be 


done. 


—————__— 


BY PROP. 29. PROBL. 5. 


= I. To find two meatal lines commenſurable in 
_P__ power onely, which due contein @ medial 

= Re#angle. 
— Conftru#i0nF - Et there be taken the three rational 


OW - lines A, B, and C, commenſurable in 
power onely ; and 2 between A and B, let there be found a mean proportio- 
nal D ; then let itbe madeasBis to C, fo D toE : Ifaythar D and Eare 
medials, commenſurable in power onely,and do conteina medial ReCtangle. 


Demonſtration, F:Or ſecing that A and B arerationals, commenſurable in 
power onely ; the Re&angle conteined under A and B, and 
therefore the ſquare of D equal Þ thereto, ſhall be irrational, called me- 
dial, and the line D equal in power toit medial : And ſecing that B is to 
CasDtroE, and B and C are rational , commenſurable in power onely, 
D and E ſhall be alſo commenlurable in power onely : , Therefore ſeeing 
that Disa medial, < D and E commenſurable in power onely to D, ſhall 
be alſo medial : I ſay thatD and E do conteina medial Rectangle. 

Foraſmuchas Bis to C, as D to E, alternately, as B ſhall be ro D: fo C 
toE; ButasBto D, ſo D to A: Therefore as D ſhall beto A, fo C ſhall 
be to E : Therefore 4 the Refangle conteined under D andeE, is equal to 
the Reftangle conteined under A and C:But the ReCtangle conteined under 
Aand C rationals commenſurable in power onely,is irrational, and medial: 
therefore © the Rectangle under D and E,zis alſo medial,therctore D and E 
are medials required : Which was to be done. 


DD — 


| PROP. zo. PROBL. 6. 
To find two rational Lines com- 


My Et the rational AB be expoſed, and let there bc found two 
-{quare nnmbers C D and C E whoſe exceſfe E D may not be 
a ſquare; ſeeing a as the numbcr C D, is to the number DE : ſo the ſquare 


F menſurable in power onely , inſuch 
ſort as the greateſt may be more in 
power then the leaſt, by the ſquare of 

A Ti B aright line commenſurable in length 
- E 5D P | 
voor þ Lace therety. 


of 
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of: AB, to the ſquare of ſomeline A F : Let A Fbe fittedin the Semicircle 
defcribed-on AB, and ler FB be joyned , foraſmuch as the anzle F 
dis'a right an2le in the Semicircle, < the ſquare of A B ſhall be equal tothe 
ewo ſquares of A F and F B; thatis to ſay, that A Bſhall be more in power 
then A F, by the ſquare of F B: and the ſquare of A Bbeing to the ſquare 
of AFas CDtioDE, a number co a number; 4 the faid ſquares of A B and 
A F ſhall becommenſurable , and ſeeing that the ſquare of A B is rational, 
being deſcribed on the rational AB, the ſquareof A F ſhall be alſo ratio- 
nal : and therefore A F rational ; therefore A Band AF are rational, and 
commenſurable ar leaſt in power ; and the ſquares of A B and AF, being 
not to one another,as a ſquare number to a ſquare number, the ſame A B and 
| AF, ſhall be incommenſurable in lenzth + But they are ſhewn to be com- 
menſurable in power : Therefore A Band A Fare rational, commen(ſurable 
in power onely. x 

Now ſeeing thatas C DistoDE, fothe ſquare of AB, is tothe ſquare 
of A F, by converſion of reafon, as the ſquare number'C D ſhall be to the 
ſquare number C E : fothe ſquare of AB to the ſquare of BF : (For as 
CDexceedeth E DbyCE a o_ number, ſo the ſquare A Bexceeds the 
ſquare of A F , by the ſquarect FB:) Therefcre the right lines A Band 
BF ſhall be commenſurable inlength : therefore we have found A Band 
AF rationals, commenſurable in power onely, ſuch as AB the greateſt is 
more in power then AF by the ſquare of B F, commenturable in length 
thereto: Which was to be done. 


PROP. 3:. PROBL. 7, 


To find two ratunal hnes com- 
menſurable in power onely, inſach ſort 


as the preateſt be more n power then 
the leaſt, by the ſquare of a line incom- 
® menſurable in kength thereto. 


A. v FF 


C 144 E16DC16oD 
C...... 6... E...3D CorftruftionJ Er the rational AB beexpo- 
ſed, and find the two ſquare 
numbers CE andE D, ſuch as that C D compounded of them be nor a 
ſquare number : Or let C D a ſquare number be divided into rwo numbers 
nor ſquare numbers, C E and E D,ſo the whole ſhall not be to any of them, 


{quare let the ſquare of AB be asCD istoDE, andlet AF be fittedin 
the Semicircle deſcribed on AB, and let F B be joyned : There- 


A F ſhall be rational, commenſurable in power onely , as appears by the 
fore-going Demonſtration, | 

But foraſmuch as by converſion of reaſon, (as before) as C DistoCE : ſo 
the ſquareof A Bis to the ſquareof BF : BurC DandCE are nor to one 
another , as a ſquare number to a ſquare number: in like manner, the 
ſquaresof A Band BF, ſhall not be ro one another, as a ſquare number to | 


length : 


—. 


9. to, 


asa ſquare number to a ſquare number;thenaler there be found AF,to whoſe a2)C0.6.t o, 


fore b A Bſhall be more in power then A F, by the ſquare of FB and AB, |b) x, ;. 


47. 1. 


a ſquare number : Therefore the lines A Band F B,are incomenſurablein [c) g, to, 


_ —_ 
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length : Therefore we have found two ratiounal lines ABand A F, com- 
menſurable in power onely, ſuch as A B the greateſt, is more in power then 
AF the leaſt, by the ſquare of FB incommenſurable in length thereto: 
Which was to be done | 


| 


PROP. 32. PROBL.8. 


| To find two medials commenturable m power onely, 
mhich contein a rational reetanple,mn ſuch manner , as 
the greateſt may be more m power then the leaſt, by 
the ſquare of a line commenſurable in length thereta. 


 FENOOR 
C 
©" OGITENY 
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Copſtrufion] Er * there be found A and Brationals, commenſurable in pow- 
er onely, ſuch as A the greateſt may be more in power then B 
the leaſt, by the ſquare of a line commenſurable in length thereto, Þb and let 


Demon ratio. Oralmuch as Aand B arerationals,commenfurable in power 

onely : the < Re&angle conteined under A and B, is irratio- 
nal, and the line C cqual in power to the ſame medial ; and Abcing to B 
asCroD, and Aand B commenſurable in power onely : 4 Cand D ſhall 
be alſo commenſurable in power onely ; therefore © D commenſurable to 
the medial C, isa medial, therefore we have found two medials, C and 
D commen(urable in power onely : I ſay, that they comprehend a rational 
rectangle. 

For ſeeing that A is to B, as C co D, alſoalternately A ſhall beto C , as 
BroD: Buras AistoC, ſoC istoB: C ſhall be in like manner to B, as 
BroD : Therefore the reangle under C andD , ſhall be equal to the 
ſquare of B : wherefore the ſquare of B rational being rational ; the xeftan- 


gle under C and D, his equal ihall be alſo rational : chercfore C and D do 
conteina rational rectangle. 

But foraſmuch as A1stoB, as CtoD; and Ais more in power then B, 
by the ſquare of aline commenturable in length to the ſame ; by the Con- 
ſtruction, f C ſhall be allo more in power then D, by the ſquare of a line 
commen(urable thereto in length ; therefore we have found two medials C 
and D, commenſurable in mou onely , which do contcin a rational 
rectangle, andwac greateſt C is more in power then the leaſt D, by the 
{quare of a line commen(urable in length thereto, which was to be done. 

Bur if A and B8 are found rational, commenſurable in power onely;in tuch 
ſortas A may be more in power then B, by the ſquare ot a line incommenſu- 
rable in length thereto, and that the reſt be done as before, it will be 
ſhewn, in like manner; that C and D are medials, commenſurable in pow- 
er onely, which conteineth a rational re&angle : in ſuch fort as C is more in 
_ then B, by the ſquare of a line , which is incommenſurable in length 
thereto. 


Lib. 10. 


C bea mean proportional berween A and B,andas Aisto Byfo let C beto D. 
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PROP. 33. PROBL. g. 


To find two medial Ines commenſurable 1m 
power onely , the which doe contem a me- 
aial Reftangle : in ſucb ſort , as that the 
greateſt may be more in power then the leaſt, 
by the ſquare of a line which ſball be commen- 
ſarable mn length thereto. 


ol ol > 
|*1>, 


ConſtruFiouT Er there be found the three rationals A, B, and C, com- 

menſurable in power onely , in ſuch fort, as A may be niore 
in power then C , by the ſquare of a line which ſhall be commenſurable 
in length to it:Having found two rationals A and C,commenſurable in power 
onely,in ſuch ſort as the _ may be more in power then the leaſt,by the 
ſquare of a line which thall be commenſurable thereto inlength, let B be 
found commenſurablein power onely,to the one and the other: then ler D be 
taken a mean proportional berween Aand B,andas D is to B, fo let C 


be to E, 


DemorſtrationF,Oraſmuch as Ais to C, as the ReRangle under AandB, is 
ro the ReQangle under B and C: but the ſquare of Dis 
equal tothe Re@angle under A and B : and the ReQangle under D and E, 
is equal to the Re&angle under Band C: Seeing that Dand B, C andE are 
proportional ; in like manner, as Aisto C, fothe ſquare of D, ſhall be 
to the Rectangle under D and E : But as the ſquare of Dis to the ReQtangle 
of Dand E,{oD is to E : Thetefore as A is toC,ſoDisroE :but Aand C 
are commenſurable in power onely: therefore D and E ſhall be ſoalſo : But 
foraſmuch as D is equal in power to the Re&angle of AandB rationals, 
commen(ſurablein power onely ; is rational and medial, E commenſurable 
toD , ſhall be alſo medial: *We have therefore found two medials D and 
E, commenſurable in power onely. 
And foraſmuch as the Reangle under D and E is ſhewn to be equal to 
the Reangle of Band C medial z (ſeeing that Band C are rational, com- 
aa in power onely,) theReRangle under D and E ſhall bealfo 
medial. 
Laſtly, ſeeing that we have ſhewn thatas AistoC, ſoDis ro,E : But A 


to it,by the Conſtruction, D ſhall alſo be more in power thenE by the ſquare 

of aline which ſhall be commenſurable in length thereto. 

We have therefore found two medials D and E, commenſurable in pow- 

eronely z which do contein a medial ReQanglez and the greateſt D is more 
wer then the leaſt E, by the ſquare of aline which 1s commenſurable 

ength thereto : Which ought to be done. 

Burif che Rationals befote mentioned had been found , in ſuch ſortas A 

mighr be more in power then C, by the ſquare of a line incommenſurable 

in length thereto: the medial D would be more in power thenE , by the 


es. 


in 
in 


is morein power then C , by the ſquareof a line commenſurable in length | 


{quare of aline incommenſurable in length thereto, and having on” 
O o rhe 


_— 


22, 10, 


24, 10, 


22, I Os 


15.10, 
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FHE TENTH ELEMENT Lib. no. 


. Wa oz oe eee es ooo 


the Conſtrution, as before is ſaid,it might be demonſtrated in like manner, 
that D and E are found medials , commenſurable- in power onely , con- 
reining a medial ReQanyle , in ſuch ſort as the greateſt may be more ig 
power then the leaſt , by the ſquare of a line incommenſurable in lengrh 


thereto, &c. 


PROP, 34 PROBL. 10. 


To find two-right lines incommen- 
ſurable m power , which do make ſome 
compound of their rational, ſquares : 
But the Rettangle conteined under 

p Dem a medial. 


Et © there be found two Ra- 
tionals ABand CD, com- 

menſurable in power onely , ſuch as the 
greateſt A B may be more in power then the leaſt C D ; by the ſquare of a 
line which ſhall be incommenſurable in length thereto;zand having divided 
C D in two equal parts in E : ler there be applyed ro A Ba ReRangle equal 


C ouſt Futon 


- D 


0 O—_ 


— ———— 
———_ 


to the ſquare of CE, wanting by a ſquare figure ;z andlerirbe that which 
{ is conteined under A FandFB, hs having deſcribed the Semicircle A 
GB : let therebe drawn FG at right angles, andlet AG andG B, be 


| joyned together, 


| Demonſtration EEO as A and Bis more in power then C D by the 

{ſquare of a line incommenſurable in len 
that there 1s applyed to A B a ReQangle conteined under AF and F B, 
equal tothe quarter parr of the ſquare of C D wanting by a ſquare figure , 
b A F ſhall be incommenſurable in length to F B. 

Butas AFistoF B, ſothe ReQangle under ABand AF, tothe Rectan- 
ele vnder ABandFB: but the Rectangle under ABand AF, is cqual to 
the ſquareof AG, and the ReQangle under AB and FB, equal to the 
ſquare ot B G:Seeing that the angle A G Biis right © being in the Semicircle: 
Theretoreas AFto F B; fo theſquareof AG to the ſquare of G B: and 
therefore ſceing that AF and F B, are incommenſurable in length, 4 the 
ſquare of AG and G B, ſhall be incommenſurab!e : Therefore « the lines 
AGand G B,are incommenſurable in power. And forafmuch as the ſquare 
of the rational A B is rational z and f equal ro the ſquares of AG and GB, 
the compounded of the ſquares of A G and G B, is alſo rational. 

Again, Foraſmuch as the ReQahgle under AFandF B, which is made 
equal to the ſquare of C E, 2is equalto the ſquare of FG: (Seeing that 
the angle A G Bis right, and F G perpendicular to A B,) the ſquares of F G 
and C E, ſhall be equal; and therefore the lines F G and CE equal: 
wherefore C D the double of CE, ſhall be alſo double to F G : therefore 
the ReRtangle under A B and CD), hall be double, the Rectangle under 
ABandFG : but the ReRangle conteined under the Rationals A B and 
C D, commenſurable in power onely, is medial : therefore the Reang!e 


— 


under 


- = he 


oth thereto; and | 


—_ 
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under AB and FG commenſurable thereto, being its halfe, is halſo medial : 
Bur the ReGtangle conteineÞunder AG and G B is equal to the ReQangle 
conteined under A Band F G: Therefore the Refangle conteined under 
AGandG B, isallo medial, bur the compounded of- the {quares of A G 
and G B, 1s (hewn rational : Therefore we have found two right lines AG 
and G B, incommecnſurable in power, which make the compound of their 
ſquares Rational, and che ReQangle conteined under them medial : Which 
was to be done. Ss 


_ _—_—_— —————— — —— — —  ——— —— —_  —_ ———————— A Ce aa 
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PROP. 35. PROBL. 11. 


To find two 12bt lines incommen- 


Componnd of ther {quares medal, 
and the Rettangle- contemed under 


them Ratiunal. 


xg tf CoaftruttonF Et? there be found two me- 

C= _ - D dials A Band C D, com- 

'  menſurable in power onely; conteining a 

Rectangle rational; in ſuch ſort as A Brhe 

greateſt, may be more in power then C D rhe leſſer , by the {quare of a 

line incommenſurable thereto in length; and do for the reſt as in the 34 

Propoſition is ſhewn, ſo as in the ſame 34 Prop. that A C and GB, arein- 

commenſurable in power, and the {quareof the medial AB, (equal > ro 

the ſquares of A G and G B,)being medial , the compounded of them, the 
{ſquares of AG andG B, ſhall be alſo medial. 

Again, as in the 34 Propoſition , the Re&angle undor AB and CD is 
ſhewn double , the Reftangle under AB and F G, and theretore com- 
menſurable: VV herefore the ReQangle under A B and CD, being Ratio- 
nal, by che Conſttution, the Retanzie under AB and FG , commenſura- 
ble thereto , ſhall be alfo rational ; but the Reftangle under AG andGB, 
is equal tothe Reftangle uuder A BandF G: Therefore the ReQangle un- 
der AG andG B, isalfo Rational, 

Now the Compound of the ſquares of AG and GB, is ſhewn tobe 
medial ; therefore AGand GB are found incommen(urable in power,ma- 
king the the Compound of their ſquares medial : But the Reftangle under 
them Rational : VVhich was to be done. 


{arable in power , which do make the 


h)C.24.1 o 


a)32. 19, 


b) 47: &- 
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THE TENTH ELEMENT 


| 


a) 33.10. 


d) 13. 10. 


C)1o, 10. 


PROP. 36, PROBL. 12. 


To find two right lines mncommen- 
ſurable in power , making the Com- 
pound of their (quares meatal , and 
the Rettangle contemed under them 
medial, and mncommenſurable to the 
LS - Compound of their ſquares. 


Corſtruflion Þ Ex * there be found AB and 

C D medials, commenſura- 

ble in power onely ; conteining a rectangle medial, in fuch ſort as AB 

the greateſt may be More in power then C D the leaſt , by the ſquare of a 

line incommenſurable therero in length: and having done-the reſt, as in 
the 34 Propoſition : I fay, that AG and G Bare the lines required, 


| DemoxſtratroF;Or asin the 34 Propoſition is ſhewn that AG, and GB, are 

incommenſurable in power , and foraſmuch as the ſquare of 
AB medial is medial , (being dequal to the ſquares of AG and GB,) the 
Compound of the ſquares AG and G B, ſhall be alſo medial: Azain, the 
ReRangle under AB and C D, is double ti:e Retangle under A Band F G, 
(as © is ſhewn, )) and therefore commenſurable : therefore by the Conſtru- 
ion, the Reftangle under A B andC DD, being medial, the ReQangle un- 
der AB and F G.his equal; (that is to ſay, the Refangle under AG 
and G B , his equal, is alſo medial ; bu AB being propoſed in- 
commenſurable in len»th toC D, and C E commenſurable in length: ro 


|rcheſameCD, CD being doubletoCE: 4 AB andCEF ſhall be incom- 


menſurable in length, 


Butas ABroCE, forthe fquare of AB tothe ReQangle under A Band 
CE: thatis to ſay, to the ReQangle under A B and FG, thatistoſay, 
under AG and G B, (for the ReQangles under AB and FG, and under 
A Gand G B,are cqual:) Therefore < the ſquare of A Bis incommenſura- 
ble to the Rectangle under AG and GB : Therefore AG, and GB, are 
found incommenſurable ih power , making the Compound of their ſquares 
medial, and the Refangle under them medial, and incommenſurable ro 
the Compound of their ſquares : Which was to be done. | 
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PROP. 37. THEOR. 25. 


BC, commenſurable int power only, 
are compuunded , the whole a 


- D G YE | 

- ball be irrational: and is called a 
I t-eenennees Binonum, or a Binomial line. 

- F : : 

: : in > Demosſtration FOr A Bbeing incommen- 
eee Ee _——— 


FA ſurable in length roBC; 

andas AB to BC, ſo the ReQtangle under 
ABand B C tothe ſquare of BC;to wit © F to E,the ReQtangle under AB and 
BC,thall be incommenſurable to the ſquare of BC.Bur twice the ReQangle 
under A Band B C is commenſurable to the ſame Refangle under A B and 
BC : towit, FandG together, to G or F, and the ſquare of AB, is com- 
menſurable to the ſquare of BC; to wit, Dro E, (being rationals,) where- 
fore Þ che Compound of the ſquares of A Band B C, 1s commenſurable ro 
the ſquarcof BC. 

Therefore the Compound of twice rhe Refangle under AB and BC, 
and the Compound of the {ſquares of AB, and BC, are incommenſurable; 
wherefore the ſquare of A C , compounded of the fquares of AB andB C, 
and of twice the Rectangle under ABand BC , (for < the ſquare of A C 
is cqualto the two ſquares of AB and BC, andto the two Retangles un- 
der ABand4BC, as appears) is 4 incommen ſurable-to the Compound of 
tie ſquares of ABandBC: but the Compound of the ſquares of A Band 
B C, is rational , being ſhewn to be commenſurable ro the ſquare of rhe 
Rational B C: therefore the ſquare of A Cincommenſurable to the ſquare 
of the Rational B C,is © irrational : Therefore A C ſhall be irrational ; Now 
lec that line be called by rwo names, or as others 
expreſſe ir Binomial: Foraſmuch as it is com- B © 
pounded of wwo names, thar is to ſay, of two rati- EU, 


X 


nal lines A BandB C, commen(urable in power onely : Therefore it two | 


lines, &c. Which was to be demonſtrated. 
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a) 10, to. 


b) 16-10. 


c)4. 2: 
d) 17. 10. 


EC) 13.1. 


f) 10.d. 
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a) 45+ 7. 
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PROF. 16. THEOR. »6. 
- eels Tf emomuthal lines AB, and CD, 
: | : romm nſurable in power onely , cont- 
: «is : lmng 4 ratunal Refangle , are 
j 0 compounded , the whoie A C (ball 
Jr — — be rational : Ard 1s called a firſt 
: F + B : Buneatal line. + 
OTIS: mu - Demon('rat1onF.Or A B beinz toBC, as 


| the ReQangle conteined 
under A Band B C is to the ſquareof B C, and 2 A Band B C incommen- 
ſurable in length , the Rectangle under AB andB C thall be incommenſu- 
rable to the {quare of B C: -to wit, as FroE : Furtwicethe Reftanvle un- 
der A BandBC is commeuſurable ro the Rectangle under AB and B ©, 
and the Compound of the ſquares of A B and B C is commentlurable to the 
ſquare of BC, (for ABand B ©, being commenſurable in power , their 
{quares ſhall be commenſvurable , and b therefore the Compound of them 
ſhall be commenſnrable to the ſquare of BC:) Therefcre twice the Re- 
angle under ABand B C, and the Compound of the ſquares AB and 
B C,arc commenſurable : Therefore the Compound of the ſquares of AB, 
and B C and of rwice the ReQangle nnder AB & B C,(which is © the ſquare 
of AC) is dincommenſurabie ro the Compound of twice the ReQangle 
under A Band B C:but the Reftangle under A Band B C is commenſurable 
to twice the Retangle under AB and B C,being the halt rthereot: Therefore 
e the ſquare of AC is incommenſurable to the. ReQangle under A B and 
BC : buttheRefangle under A Band BC, is propoſed rational : there- 
forethe {ſquare of AC is irrational; andtherctore f A C ſhall be irrario- 
nal: Then let the line be called firſt of{two medials,or a Prime Brmedzal : 
Therefore, &c, Which was to be demonſtrated. 
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PROP. 39. THE OR. 27. 
If two medial lines AB and BC, 


: A Tf Comet urable mn power onely , con- 

; _ i. Ttelmmng amedial Rettangle, are com- 

A— So pounded , the whole A C ſball berrra- 
H. 


tonal : And 1s calleda ſecond Bime- 
aal line. 


Demosſtratios Or let the Rational D E be 

expoſed,to which let there be | 
2 applyed the Reftangle DF, equalto the 
| ſquare 


—— 


| 
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fquare A C : and D G equal rw the Compound of the ſquares of AB and 
BC; rowirN K, and the fquareot AC, (or DF, his equal Rectangle 
(being Þ equal to the rwo ſquares of A Band BC, andrwice the Rectangle 
ander A Band BC, the reft HF ſhall be equal! rothe Recrangle under AB 
and4BC, twice" to wit, toM L: Burt the Rectangle under AB andB C, 
being propoſed medial,the double of that which is commenſurable thereto, 
to wit, © H F ſhall be alſo medial. 

Again, ſeeing that the ſquares of A Band BC medials, commenſura- 
ble in power, are commenſurable ; 4 their Compound, to wit, D G , ſhall 
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D) 4. 2. 


C)C.24. 10. 


| 


d) 16.10, 


be commenſurable roeach of them , and being medials, < D G ſhall be a © C.24.10, 


medial z therefore ſeeing that rhe medials D G andH F; are applyed to the 
Rational DE; andHG f his equal, 8 che. breadth EG and GF ſhall be 
Rational, incommenturable in length roD E : Again, A Band B C,beirg 
incommenſurable in length, and as ABto BC, ſothe ſquare of AB to the 
Recangle under A Band BC: towit, asN toL, the ſquareof A B thall 
be incommenſurable to the Reangle under A Band BC : but the Com- 
pound of the ſquares of AB and BC is ſhewnto be commenſurable xo 
the ſquare of A B, and twice the Rectangle under AB and BC, be- 
ing the double thereof : Therefore the Compound of the ſquares of AB 
and B C, and twice the ReCtangle under ABandBC, or their equal Re- 
angle D G and HF, are incommenſurable : Wherefore > D G being to 
HFasEGtoGF, !EG andG F ſhall be incommenſurable in length, and 
being ſhewn Rationals ; they ſhall be rational , commenſurable in power 
onely ; therefore * the whole E F ſhall be irrational; Wherefore the Re- 
QanzleDF, under D E Rational, and E Flrrational , ſhall be Irrational, 
and the ſquare of A C equal to the ſame DF, is alſo Irrational : Wherefore 
AC isIrrational , which let be called ſecond of two Medials, or a ſecond 
Bimedial line : Therefore, If two, &c. Which was to be demonſtrated. 


THEOR, 28, 


If two right hines ABandBC, 

mncommenſurable im power , making the 

| Compound of their Squares rational, 

and the Refangle conteined under 

aus them Vedal , are compounded , the 

E = whole ſball be irrational: Anais cal 
=—< the Greater, or Major. 


Demonſtration | quan much as the Rectangle.conteined under AB andB C, 

is propoſed Medial , twice the Retangle conteined under 
ABandBC, commenſurable thereto, 2 ſhall be alſo Medial , and there- 
fore Irrational: Now the Compound of the ſquares of A Band BC, is pro- 
poſed rational : Therefore Þ twice the Re&angle under ABandBC , ſhall 
be incommenſurable thereto: Therefore the ſquare of A C compounded of 


the ſquares of A Band BC, and twice the ReQangle under A B and — 
Fl 


PROP. 49. 
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f) 34-7, 
£)23.10, 


h) 1. 6- 
1) 10, 10, 


k) 17. 10. 


a)C. 10.10, 


b) Io.d. 
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a) 45+ 1. 


; 


| reRangle under ABandBC, which being rational, as before ſaid , the 


ſhall be incommenſurable to the Compound of the ſquares of A B and 

B C : and this Compound of the ſquares of AB and BC being propoſed 
rational z < the ſquare of AC incommenſurable thereto, ſhall be Irrational, 
dand A C Irrational : Letthis line be called Major: Therefore, If, &c. 
Which was to be demonſtrated, . 


| PROP. 41. THEOR. 29. 


Wi If wo r1ght knes A B and'B C, 1n- 

|———| conmenſurable m power , are compound- 
ed , the which do make the Compound of their Squares medial ; 
and the Rectangle contemned under them rational; the whole ſball 
be Irrational : And is called a line equal m power to a rational, 
anc! a meaial Superficies. 


DemonſtrationFOr the Compound of the ſquaresof A BandB C, being me- 

dial : but twice the ReQangle under A Band BC rational, 
his half, to wit, the Reangle once, under A Band BC, being propoſed 
rational, *the Compound of the ſquares of A Band B C, is incommenſu- 
rable to twice theReRangle under A Band BC : therefore b the Com- 
pound of the ſquares of K Band BC, and twice the reQangle under A B 
andBC ; thar 1s to ſay, the ſquare of A C is incommenſurable to twice the 


ſquare of A C incommenſurable thereto, is [rrational , and therefore A C 
Irrational : And is'equal in power to a rational and a medial : There- 
fore, &c, Which was to bedemonſrated. 
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PROP. 422 THEOR, 30. 


If tmo right lines AB and BC, 
| C incommenſurable m power , are com- 
D H x pounded, which make the Compound of 
| ther ſquares medial, and the Refan- 
| ple contemed under them medial , and 
| mncommenſtrable to the Compound of 


Þ 


tonal: And is called a hne equal mn power to two Meaials, 


Demonſtration Or let the rational D E be expoſed, 2 to the which let 
there be applyed the retangle D F, equal to the ſquare of 
AC, and DG <cqual to the Compound of the ſquares of AB and BC, 


——— - _— ſquares; the whole ſball be trra- | 


_ 
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and 
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ABandBC, and to twice the Reangleunder A Band BC, thereſt HF 
ſhall be equal corwice the reſt Retangleunder A Band B C. 
| Bur ſeeing that as well the Compound of the ſquares of AB and BC; 
that is to ſay, the R_ DG, asthe ReQtangle under AB andBC > 
< therefore rhe Compound of twice the Reangle under A Band BC : thar 
is to ſay, HF (being commenlurable thereto,) is propoſed medial, D G 
and HF, applyed to the Rational DE , ſhall make the breadths 
G F Rational, incommenſurablein length ro D E:. | 4. 
Again, the Compound of the ſquares'of A Band BC that is to ſay , the 
Rectangle DG being propoſed incommenſurable to the Reangle os b AB 
and BC,& twice the Re&angle under AB & BC;to wit HF,being commen- 
ſurable ro the fame ReQangle under A'B and B C, (being double thereto,) 
4DGand H F ſhall be incommenſurable : Wherefore < E G being ro G F, 
as DG toH F:fE G andGF ſhall be incommenſurable in lengrh,and being 
ſhewn rational, the ſame 'E:G and G F ſhall be rarional, commen{ſurable in 
power onely : Therefore 8 the whole E F compounded of chem is. irrational : 
Therefore the Retangle D F,conteined under DE rational, and E F irrati- 
 onal;is irrational; and therefore t he ſquare of AC equalthererto, is alſo irra- 
tional,and the line 'AC equal in power-tothe fame is irrational:And is called: 
' 4 line equalin-power to:two Medials:: Therefore,lf,8&c. Which was to be 
demonſtrated. G48 {tis CL, 0 29h F! 
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PROP. 43- 


2% 7  A'Binomial le AB; may be 4l- 


nn LS Pip wided. m its names ontly in one 
© "> HR MINOR: P...y point C. 
—_—— | TE © 
Ab ooo ner” Cnc [++ B ConftrufiionT Et AB a Binomialbe divided in 


the 
| ſuch ſort as AC and CB may be rationals, 
\commenſurable in power ottely, according to the 37 Propoſition of che 
Tenth : I ſay the line A B cannot be divided into other names, ar another 
Point : 'thar is to (ay, in-other lines then A C and CB » which may be ratio+ 
nal commenſurable in power onely. a : 


point C , in irs names , in 


Py 


Or (if poſſible) ler it be againe divided in his names at D: 
It is manifeſt that AB is nor divided at C in two equal parts, 
for A C and C B ſhould then be commenſurable in length, which is contra- 
Ty to the Suppoſition,nor'in like manner at D : Thetefore AE is divided as. 
well in C as in D unequally : Therefore A C and C B, are parts lefle une- 
qual then A D and D B, or moreunequal: W herefore the {quares of A C 
and C B, ſhallbe lefſerhen the ſquares of AD and D B, or greater , (for 
the parts ADand D B, ſhall not be'equal ro theparts ACand C B, each 
to his correſpondeut ; to wit , the greateſt to che greateſt , and cheleſſer to 
the leſſer, from what part ſoever the point D (hall fall, (otherwiſe AB 
__ be divided at the ſecond Diviſion , at the ſame point as, in rhe, 
7 P p PS 


DemonſtrationuF; 


and ghe fquare of AC > being equal ro the Compound of the ſquares of | 


E G and |. 


\d) 13, 10. 
Ee) 1. 6, 
f) 10. 10. 


$)37.10, 


a 


_— _— 
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)3 2.10, 


F 27, IO, 


)C.24- 10. 


A——_ mm 


But foraſmuch as, if from equal chings there be taken unequal ; the ex- 
ceſſe © of the remainders, is equal to the exceſle of the parts cur off, but 
the ſquarcs of A C'and C B, with twice the ReQangle under AC and C B, 
arc equal to the ſquares of AD and DB, with rwice the reQangle under 
ADandDB: bSeeing that as well the one as theether , are equal to the 

| ſquare of AB : It follows that the excefle 
ot the Compoundof the ſquares cf AC 
and C B , and of the Componr. . 


OY et 
ar | IR ſquaresof A D and D B, ſhai' b c | 
Aeon oronoenednnnnnns D..., the ſame with the Compounc | 

meet © re&angle under A C and CB, - - es | 
Ab” ſooonocenngrncrr -----4B the re&angle under A D and L + 


Bur the exceſſe of the Compounds of ti:e 
ſquaresof ACand C B,and AD and D B, 
isrational , (for A C and C Bbeing rational , and therefore their ſquares 
rational, and their compound © being. commenſurable ro each of them, 
ſhal' be rational , by the ſame reaſon the compound of the ſquares of 
ADand D Bſhallbe rational : therefore m_ that one. rational exceeds 
another rational by a rational: Ir is manifeſt that the excefſe of the com: 
pounds of cheſquares of ACandCB,'and of AD and DB, is rational : 
Therefore the exceſſe of twice the Re&angle under ACand CB, and ot 
twice the ReQangle under AD and DB, is alſo rational : Bur «the Re- 
| tangle under AC and C Bbeing medial , twice the Reangleunder A C | 
and C B commenfurable thereto <,is alfo medial : In like manner, twice the 
reangleunder AD& DB,is allomedial:VWherefore fa medial that exceeds 
not a medial by a rational;the exceſle of twice the ReQtangle under A C and | 
C B,and of twice the ReQangle under A D and D B,ſhall not be a ſpace ra- | 
tional;Bur we have ſhewn that it is rational,which is abſurd; Therefore A B | 
cannot be divided in its names in any other point chen C.: Therefore it is di- 
ded in its names onely in one point. Which was tobe demonſtrated. 


C This Demonſtration is alſo caſie to be' underſtood by the Figure 
hereafter expreſſed. ED 


PROP. 44 THEOR, 32a. 

A firſi Brnedal hne AB, 
arnded mn his names onely in one 
point C. | 


; | 
Demonſtration T;Or ( if le,) let the 
=y F ſame be rides Dalfo, 
in ſuch fortaS AD and D B may be me- 
dials. commenſurable in power onely.and | 
conteining a rational Reftanglc , from 
what part ſever the point D ſhall fall; it 
will be ſhewn as in the precedene,,; that 
the excelle of twice the eQangle under 


Lib. = 


ACand CB, and twice the rectangleunder AD and DB, is the ſameas 
| the 


— ”— Oy 
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' greater or leſſer then the ſquares of A D and D B, to wit, QR,andO B. 


| Retangle E G equal to the ſquareof A B, and E H, equal to the ſquares of 


{quaresot A C and C Band twice che Re&angle under A Cand C B,as ap- 


—_ _— — ————-— — —_— —_——————— 


"Y « te th. At 


the exceſle of the Compounds of the ſquares of ACandC B, and of AD 
and D B : But cheexceſle of the ſaid Retangle is rational;(for the Reangle 
under A C and C B,bcing rational, twice the Reangle under A C and C B 
being commenſurable rhereto,is alſo rational, and in like manner, rewice the 
ReQangle under A D and D Bſhall be rational, and a figure rational , ex- 
ceeding a fizure rational, by a figure rational; the excefle of twice the 
Rectangleunder A CandC B, and of twiceche ReCtangle under A Dand 
D B, is rational : ) Therefore che exceſle of the Compounds of the ſquares 
ot AC and CB, and of the ſquares of ADandD B, isrational: AC 
C B being medials commenturable in powcr , their ſquares LKand CG 
ſhall be medials, and commenſurable : Wheictore © their Compound 
(hall be commenſurable ro each of them, and thercfore medial, by the 
lame reaſon , the Compound oft the ſquarcs of AD andD B, whichare 
El and DI, is medial , and ba fpace medial not exceeding a medial by a 
rational; the excefle of rne Compounds of the ſquares of A C and C B, 
and of A Dand D B, ſhall not be rational, bur we have thewn it rational; 
which is abſurd : Therefore A B the firſt of rwo Medials, or a Prime Bimc- 
dial, cannot be divided in his names at any other point then C: And there- 
fore is divided in his names onely 1n one point : Which was to be de- 
monſtrated. 


- OD —_— _—  — — OO ———— —— _—_ 


PROP. 45. THEOR. 33. 


To SR AX. A ſecond Bimecial line AB , is 
dwided in bis names , onely in one 
point C. 


DemouſiratiosF;Or if poſſible, ler itbe di- 
| vided in D, in ſuch fort as 


AD and DB, may be allo medials com- 


= CD 
= mcnſurable in power onely , and contein- 
_ inga medialrc&angle: We ſhall ſhew as 
| Kk JIG in the 43 Prop. that the ſquares of AC 


and CB, which are NS andCV , are 


Let the rational E F be cxpoled, to whichler there be 2 applyed the 


ACandC B : Thercforc the reſt I G ſhall beequal to rwice the Retangle 
under A Cand C B: Sccing Þ that the ſquare of AB is equal tothe ſaid 


peares by the figure, 

In likemanner, if roE F there be applyedE K , equal to the ſquare of 
ADandD B, thereſt LG, ſhall be equal to twice the ReQangle under 
ADandDB, and feceing that the ſquares of AC and C B, are unequal 
ro the ſquares of A D and D B,:he Rectangles E H and E K, which arecqual 
unto theth,ſhall be alſo uncqual:and therefore F H and FK,(hall be unequal, 

Again, the ſquares of A C and C B, being greater then rwice the ReCtan- 
gle conteined under AC and CB, EH thall be greater then I G, and 
cheretoteE H grea:ertucn the halt of EG , and theline FH greater then 


a) 16. 16, 
C. 24.10, 


b)27.10, 


Pp 2 the | 
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C) 16.10» 


E)23.10. 


og) 23.10. 


T0, I'S, 


h) 16. 10. 


1) 1.6- 
k) 1o, 10- 


I) 37. 10. 


ii 43-10. 


d)C-24.1 © 


t)C. 24. 16. 


CD 
E 
ET EE 


; the halte ot F G, by the ſame reaſon, F K ſhall be ſhewn greater then the 


halfe of F G : Therefore rhe parts FH and H G,are unequal to the parts of 
EF K and K G,cach to his correſpondent: But foraſmuchas AC and C Bare 
medials,commenſurable in power, their ſquares are medials,and commen- 
ſurable : Therefore © the compound of them E H ſhall be commenſurable to 
every one of them; and 4 therefore medial : by the ſame reaſon, E K ſhall 
be medial; therefore © E Hand E K applyed to the rational E F , make the 
breadrhs F H and F K rational, incommenſurable in length to E F. 

In like manner, ſeeing that the Retangle under A C and C Bis propo- 
ſed medial, twice the Reangle under A C and C B commenſurable there- 
to; that isto ſay, fI G is alſo medial : Therefore being applyed to the rati- 
; nal H I,H G ſhall be rational, incommen- 
ſurable 8 in length to H I. In like manner, 
we ſhall ſhew LG to bea medial, and 
KG rational, incommenſurable in length 
toKL. 

Avain, fecing that A C and C Bare in- 
commenſurabie in length, and that as 
ACisto C B: ſothe ſquare of A C to the 
ReRtangle under A C and CB, the ſquare 
of A C ſhall be incommenſurable to the 
ReCtangles under ACandCB : But the 
Compound of the ſquares of AC and 
C B is commenſurable to the ſquare of 
AC: (for A Cand CB being commen- 
ſurable in power ; that is to ſay, their _ being commenſurable , the 
h Compound of them ſhall be commen{urable roeach of them ; to wit, to 
the ſquareof AC: But twice the Rectangle under AC and C B, is com- 
men{urable to the ReCtangle under AC and C B: Therefore the Com- 
pound of the {quares of AC and CB; thatis to ſay, the ReftangleE H 
is incommenſurable to twice the Rectangle under AC andCB, that isto 
ſa 5 tol G. 

eGre ſecing that EH 'istoIG, as FH to HG: k FH and HG 
ſhall be incommenſurable in length : But they are ſhewn rationals, and 
therefore rationals commenſurable in power onely : | Therefore the whole 
FG is irrational , which is called by two names , and divided in his names 
inthe point H : In like manner , we ſhall alſo demonſtrate that FG of two 
names, is divided into other names at another point K , m which is impol- 
ſible : Therefore A B a Second Bimedial, is not divided in his names in any 
other point then C: And therefore is dividedin his names at a point onely. 
Which was to be demonſtrated, 
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PROP. 46. THE OR. 36. 


M KK 1H A maqrLmeABrsdivided m 
[\ D1s names 118 one onely pomt C. 


Demorſtratz0sF{Or (if poſhbſe) ler it be di- 
vided into other names qy 


D, # as it hath been demonſtrated , the 

L exceſle of the compound ofthe ſquares of 
ADand DB, is the ſame as that of twice 

RE  Þ ReQangle under AD and D B, but the 
Al ES exceſſe of the compounds ot the ſaid 
| © 38 ſquares is rational : (for ſeeing both the 


one and the other compound is propofed 
rational , their exceſſe ſhall be alſo rational; ) therefore the exccſle of 
twice the ReQangle under A Cand CB, and of twice the ReQangle 
under ADand D B 1s rational : But toraſmuch as the Rectangle under 
ACandCB, 1s propoſed medial » twice the Rectangle of Þ AC and 
C B is alſo medial, being commenturable : In like manner, the Rectan- 
gle under A D and DB twice, is medial : © Therefore ſecing that 
a medial exceedeth not a medial by a rational , the exceſle of twice 


| the Rectangle under AC and CB, and of twice the Rectangle under 


AD and D B ſhall not be rational : But we have ſhewn that it 1s alſo ra- 
tional , whichys ablurd : Therefore A B cannot be divided in his names in 
any other point then C : Therefore it is divided in his names in one 
onely point, Which was to be demonſtrated. 


—— —— —__ 
— — 


PROP. 47. THEOR. 35. 


- C D : The line equal m power t0 8 R atunal 
TT anda Medill is divided its names onely 
ma point C, 


Demonſtration FJOr, it poſſible, Let it be divided into other names at D, 
as we have (hewn in the 43 Propoſition, that the exceſle of 
twice the ReQangle under A C and C B, and of twice the ReQangle under 
ADandD B, isthe ſame as the exceſſe of the compound of the ſquares 
of A C and C B,and the compound of the ſquares of A D and D B: but the 
exceſle of the ſaid Reftangles is rational , 2 as hath been ſhewn : Therefore 
the exceſſeof the compound of the ſquares of AC and C B, andof AD 
and DB, 1s alfo rational: Burt the compounds of the ſaid ſquares are pro- 
poſed Medial, Þ therefore their exceſſe thall not be rational : But it is ſhewn 
rational, which is abſurd; Therefore A B is not divided in his names in any 
other point then C : And therefore onely in one point : Which was to be 
demonſtrated, 
PROP. 


a) 43.10. 


b)C. 24.10. 


C) 27.10, 


a) 44- 10, 


b) 27-19, 
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a) C.24.10. 


b) 1. 6, 


c) 10. 10. 


d) 43+ 10+ 


PROP. 48. THEOR. 36. 


The me AB equal in poner to 
CP, twomedials, 15 droided mis names 


A cm 
jo T— n one point onely Q 
Demonſtration | if poſſible, Let it be 
divided into other names 
L by D ; ufingthe ſame Conſtruction as in 
al Kk 4 the 45 Propofition , we ſhall ſhew here, 
F " (asthere) that the parts F Hand H G, are 


| unequal to the parts FKand KG, cach 
to his correſpondent : Foraſmuch then as che compound of the ſquares of 
ACand C Bis pr Medial, E H his equal is alſo medial : and ſeeing 
chatthe Rectangle under AC and CB, is propoſed medialalſo, I G equal 
to the double thereof, 2 is medial, being commenſurable ; Therefore E H 
and I G medials, applyed to the rational EF, make FH and HG, ratio- 
nals, incommenſurable in length ro EF; (for HI is equal to E F,) fo 
we ſhall prove that F K, and KG, are rational, incommenſurable in 
length to EF, bur ſeeing that the compound of the ſquares of AC and 
C By that isto ſay, E His incommenſurable to twice the refangle under 
A C and C B, by the Suppoſition ; that is toſay, IG: andas ÞEH to IG, 
ſo FHtoHG,F Hand HG are < incommenſurable in length : But they are 
(hewn rational ; therefore FH and HG are rational ; commenſurable in 
poweronely : Therefore the whole F G isrational , called by twonames; 
and divided in his names in H, but we ſhall ſhew that F G is alſo divided in 
other names at another point K, which is demonſtrated to be impoſſible: 
d Therefore A Bequal ins power to two Medials, is not divided in his 
names at any other point then C;And therefore in one onely point : Which 
was to be demonſtrated. X 


SECOND DEFINITIONS. 


A Ratunal lime being expoſed, anda line of two names, (which 
1s called Binomial, ) droided im bis namas, of which- the 
greateſt name 1s more in power than tbe leaſt , by the ſquare 
of a right line which 15 commenſurable m length thereto. 


1 If the preateſt name be commenſurable in length to the Rati- 
onal expoſed : the whole ſball be called firſt of two names, 
or A Prime Binomial. 

2 But 


v | 
| 
SE: | 


6 That if wither of thoſe names be commenſurable in length 


L 
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TD — 


2 But if the buf name ve commenſurable in length to the Ra- 
onal expoſed: Lt 1t be called the ſecond of to names , or 
A Second Binomial. 


3 That if newther the one or the other of thoſe names be commen- 
ſarabl: in length to the Ratunal expoſed: Lt it be called 
zhe third of to names , or A Third Binomial. 


Again if the greateſt name be more m poner then the leaſt, by the 
* (quareof aright line which may be incommenſarable in length 


thereto. 


4 If the greateſt name be commenſurable in length tothe Ra- 
tonal expoſed: Lt it be called the fourth of two names, or 
A Fourth Binomial. 


5 But if theleſſer name be commenſurable m length to the Ra- 
tional expoſed: Let it be called the fifth of taps names , or 
A Fifth Binomial. 


z0 the Rational expoſed : Let it be called the Sexth of tvs 
names, or A dixth Binomual. 


PROP. 44 PROBL. 13. 
To find out a firſt Binonual line. 


Conftruflion Aving found twoſquarenum- 
A '* a SO a + *B Ht tsABand CB whoſe ex. 
me ceſſe A C may be no ſquare number, in ſuch 
| 6) — ſore as AB and C Bitay be ts one another 
AT nn] (0 258 ſquare numbet ro a ſquate number; bur 
Ek ' . =_ and A CP —_ to one another « 
|S WERIN a ſquare nu to a ſquare. number z an 
H let there be expoled : Rational line D, to 
the which let thete becaken E 
ſurable in _—_ EF comm 
D rational , ſhall be alſo a tational : then le 


— 


—_— 


commen- 
rable to 


ete be drawn F G, to whoſe |a)Co.6.1 >. 


ſquare 


—_— ——— IM. at. — 
——_— 
— 


| 


_ - : ” 


b) 6.10. 


a) C. 6.10, 


| 


| 


there arcunites in A B) andraking F I of five ſuch parts, and FG a mean 
proportional. betweenthem , as appearcs by the Figure; I ſay, thatE G the 
total, is a firſt Binomial. 


Demoyſtration F: Or ſeeing that the ſquares of EF and FG being to one another 
as the numbers A Band A C,b are commen(urable art leaſt in 


| power : But E Fis ſhewn rational : Therefore F G is rational alſo: and 


A Bbeing notto A C, as a ſquare number to a ſquare number , the ſquares 
: of EF and FG ſhallnot be to one ano- 
£ ther as a ſquare number to a ſquare num- 

As __ ov Co ., » B ber: ThercforeEF and FGare incom- 
\. as menſurable in.length , and rherefore Ra- 
D_— tional , commenſurable in power onely ; 
"= Fo. G andthe whole EG isirrational, called a 
+5 Binomial : I ſay thar ir is alſo firſt, for the 
ſquare of E F being to the ſquare of F G as 
AB toAC, a number to a number ; and 

'A'B being greater then A C; the ſquare of 

E F. ſhall be _ .then the ſquare of 

FG: Letirtthenbe greater by the ſquare 

of H:;and as appearecs by the Figure, For- 

aſmuch as the-number A Bis to the num- 
ber A Cas the ſquare of E F to the ſquare 

of F G, by: converſion of reaſon, as A B 

ſball be. to. CB; (to wit, to the exceſle, 

therefore AB the antecedent, exceeds A C 

the conſequents). fo the ſquare'of EF is 

| tothe ſquareof H; to wit, to the exceſle; 
therefore the antecedent ſquare of .E F excecds the conſequent quaſy 
of FG: But AB and CB are ſquare numbers; therefore the ſquares 
of E FandH, are to one another asa ſquare number to a ſquare number 
thereforeE Fand H are commenlurable in length : therefore ſecing that the 
greateſt number E F is more in powet-/then the leaſt F G, by the ſquare of 


{ H, commenſurable in lengththereto: and the ſame E F is alſo commenſu- 


rable in length to D a rational expoſed : E G ſhall be firſt of two names, or 


| the firſt Binomial , according to the Definition.z Therefore we have found, 
| &c. Which was to be done. 


PROP. 50. PROBL. 14. 


x * * To find 'out a ſecond Binonual line. 


ConftruiionFJAving found two ſquare numbers. AB and CB, asinthe - 


: *** fore-going Prdpoſition,&rhe rational D being expoſed;lerF G 
be taken. commen(ſurable in length thereto; F G ſhall be then alſo rational: 
and as the number A Cis tothe number A B: So ?let the ſquare of F G be 
to the ſquare ofF ; which will be cafie, as in the precedent Propoſition, 
in taking aline as Fl, of nine ſuch parts as FG is five thereof, and F E 
a mean propartional between them,as appeares by the Figure; I ſaythatE G 
is a ſecond Binomial. - | | 

Demon- 


— 
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{quare let the ſquare of E F be as the number A B to the number AC, 
(which will be cafily done, by dividing E F into as many equal parts as 


. | the ſquareof FGas ABto AC: andas AB isgreater then 


—  - 
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numbers AC and AB; dthey ſhall be commenſurable 


[and the lines F G andE F, commenlurable ar leaſt in power, and FG is 


ſhewn rational: therefore E F is alfo rational , But ſeeing thatneicher A C 
nor AB arc to one another as a ſquare number to a ſquare number , the 
ſquares of FGandE F allo ſhall nor be as a ſquare number toa f{quare 
namber ; and © therefore E F and F G incommenſurable in length, and fo 
are rationals commenſurable in power onely; and the whole E G irrational, 
which is called a Binomial : I lay alſothatir is the ſecond Binomial. 

For ſeeing that the ſquare of F G is to the ſquare of E F , as the number 
A Crtothe number A B, and by converſion of reaſon , the ſquare of EF to 
C,the ſquare 
of E F ſhall be greater then the ſquare of F G : Let itthen be greater by the 
ſquare of H, we ſhall ſhew as in the fore-going that H is commenſurable in 
length ro E F : Now ſeeing that the greateſt name EF is more in power 
then the leaſt F Gy by the ſquare of H commenſurable in length thereto, 
and the leaſt name F G is commenſurable in length to theRarional expoſed 
D. E Gby the Definition, ſhall be the ſecond Binomial : Therefore we have 
found,8&c. VVhich was to be done, 


PROP. 51, PROBL. 15, 


.4B To find a third line of typo names, 


or a third Binonnal. 


Conflruion FJ Aving taken two numbers 
AB and CB, as in the 49 
Propoſition :, Ler there be taken another 
numberlI, which may not be to A Bor to 
AC, as a {ſquare number toa ſquare num- 
ber : which may be done in taking I, the 
number not ſquare , che next greater then 
EF AC: thar being done it ſhall nor be to 
I, AB, as a ſquare number ro a ſquare 

number. 
Again, therebeing no ncer greater then A C , it ſhall differ from A C by 
one or two : Therefore berween I and A C there will nor fall a mean pro- 
portional ;' therefore they ſhall not be like Plaines, nor ſhall be to one ano- 


G 


& 


G 


| ther as a ſquare number roa ſquare number : Now ler che Rational D be 


[P 


' which will alſo be eafie in takingE K, of nine ſuch parts as D is fix of them, 


ropoſed,and as Lis tro A B, ſothe ſquareof D may * be to the ſquare of E F, 


and EF a mean proportional berween the two DandE K: therfore the 
ſquares of DandE F ſhall be commenſurable , and D and E F commen- 
ſurablear leaſt in power , and D being a Rational, EF ſhall be {0 alſo; and 
foraſmuch as I is not to AB; thatis toſay, the ſquare of D is nerto the 


{ſquare of EF as a ſquare number to a ſquare number » D, andE F ſhall be 


incommenſurable in length. 
Again, ler FG, to whoſe ſquare let the ſquare of EF beas ABtoA C; 
c which will be done by dividing E F innine equal parts, and making F L of 


Demonſtration FOr the ſquares of FG and E F being toone anotheras the | 


b) 6. 10, 


Cc) 9.10, 
37. 10, 


a) Co.6.10. 


Q q hve! 
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— vtr_—___rd rr Ro—_— 
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d) 9. 10- 


©) 37.10. 


f) 9.10- 


five ſuch parts; then raking F G a mean proportional between E F and F L, 
as appeares by the figure, thoſe ſquares ſhall be commenſurable , and E F 
and F G, at leaſt commenſurable in power : Therefore E F being 
{hewn rational , F G ſhall bealfo rational; and foraſmuch as AB is nor 
wAC; that is to ſay, the ſquare of E F 
is not to the ſquare of F G as a ſquare 
number to a ſquare-number, E F and F G 
d ſhall be incommenſurable in length : 
Therefore E F and F G are rational, com- 
menſurable in power onely : Thercfore < 
the whole E G 16 irrational, called a Bino- 
mial : I ſay, thatir is the third. 


Demonſtration Fe ſeeing thatas Ito AB 

ſo the ſquare of D to the 
ſquareof EF, andas ABrtoAC, ſo the 
ſquare of EF to the ſquare of FG, in 
equal reaſon, asI is to AC,ſo the ſquare of 
D to the ſquare of FG: ButIand A C are not toone another as a ſquare 
numbertoa ſquare number ; therefore the ſquares of Dand F G alfo , ſhall 
not be as a ſquare number to a ſquare number ; therefore f D and F G are in- 
commenſurable in length : Bur foraſmuch as ABisro AC as the ſquare of 
E Fis tothe ſquareot FG: But A Bis greater then A C, therefore the 
ſquare of E F ſhall be greater then the {quare of F G: Let irthen begreat- 
er by the ſquare of H, we ſhall ſhew , as in the 49 Propoſition ; that His 
commenſurable in length toE F : Foraſmuch then as the greateſt name is 
more in power then the leaſt FG , by the ſquare of H , commenſurable in 
length thereto; and that neither E F nor F G is commenfurable in lengrh to 
the Rational propoſed D,as is demonſtrated : E G by the Definition,ſhall be 
the third of twonames : Therefore we have found, &c. VVhich was to be 
done, . 


y_— — — — 
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PROP. 52. PROBL. 16. 


To find a le fourth of two 


6 N 
A«enace e Ce 3 eB 71MES, or @ fourth Binonual. 


R—— I 
- Þ ; Conſtruiiion F Aving found two numbers 
E— —] O- ACandCB., ſuch as the 
Compound A B be not to cither of them 
H ——— as a ſquare number to. a ſquare number : 


; Ler the rational D be propoſed, and E F 
taken commenſurable in length thereto therefore the ſame E F ſhall be al- 
ſo Rational; and having made thereſt as in the 49 Propoſition ; we ſhall 


1 ſhew as there thatthe whole E G is a Binomial : I ſay, it is the fourth. 


Demorſtrato; Or the ſquare of E F, (as in the 49,) ſhall be greater then the 
ſquare of FG: Let ir be ſothen, by the ſquare of H, and by 
converſion of reaſon, asintheag9, as AB istoCB : ſothe ſquareof E F 


| is to the ſquare oft H: But A Bbeingnotto CB as a ſ{quare number to a 


ſquare 
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ſ(quare number, the ſquare of E F ihall.not be to the ſquare of H, as a 
ſquare numbgr to a ſquare number ; therefore *E F and H are incommen- 
ſurable in length: and ſeeing that the greateſt name EF is more in power 
then the leaſt F G, by the ſquare of H incommen(ſurable in length thereto ; 
and the greateſt name EF is commenſurable in length to the Rational 
D, E Gby.che Definition; ſhall be the fourth Binomial: Therefore, &c. 
W hich was to be done. 


PROP..53, PROBL. 17. 


To find a fifth line of two names, or a fifth Binonual. 


Conſtrufion FF Aving found two numbers 

ACandCB,asinthe pre- 

7 WR Ly ..-C L B cedent ; Let the Conſtrufion be made 

| £2 asinthegorh, char istoſay, ler FG be 

—_ taken commenſurable in length to the ex- 

Ede F poſed rational D, it ſhall be ſhewn, as 

Ei 1G there, thatE G is a Binomial : I ſay alfo 

thatit.is the fifth, for it ſhall be ſhewn 

as in the 5oth, thar the ſquare of E F 

ſhall be greater then the ſquare of FG : 
Let it then be greater by the ſquare of H.. | 


| — 


Demon(lratzonTd Ur ſeeing by converſion of reaſon (as is demonſtrated in the 

49,as ABistoC B, (o the ſquare of E F ,.is to the ſquare 
of H,) it thall be ſhewnas in the precedent , thatE Fand H, are incom- 
men{'rable in length : therefore ſeeing that the greateſt name E F is more 
in power then the leſſer F G, by the ſquare of H, incommenſurable in length 
thereto; and the leaſt name F G is commenſurable in length to the Rario- 
nal expoſed D, by the Definition E G (hall be a fifth Binomial : Therefore 
we have found, &c. Which was to be done. 
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PROP. 54. PROBL. 18. 


AoeoteeoCoeS, cm To finda linefixth of tio names, 
- or a ſixth Binonual. 


SaSo3tSooss 


Co:ſtrufionÞF Aving found two numbers 
D| f H CG | har C BPlaines , not 
F alike , neither of them being a ſquare, 
a __ 7G andthe Compoundot themA B, alſo not 
a ſquare, nor being to one another asa 

{| O— ſquare number ro a ſquare number; 
(which may be done by dividing ſome 

number not ſquare, into two numbers,) 

Primes to one another ; * for ſo the whole ſhallbe Prime to each of them; 
and therefore ſhall nor be to either of them , as a ſquare number to a ſquare 


Qq 2 num- 


— 
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number) and ler rhere be taken ſomeorher numberl, rhat may not be to 
AB norto AC, asa ſquare number to a ſquare number ,anda rational 
' be -expoſed, and as1 is to AB; fo ler the ſquare of D be made Þ co the 
| ſquareof E F, andlet che reſt be done as inthe 51th, Ve ſhall ſhew (as 
there,)tharD andE F, are incommen- 
{urable,in length, and that the whole E G 
1s a Binomial :I ſay alſo that it is the ſixth. 


NE ———_—  — 


ou A 4 
Aveo uet 0 {oc oe Y.> 


TH length;and thar the ſquare of E F is great- 
| cr then the ſquarc'of FG: Let it then be 
greater by the ſquare of H, we ſhall de- 
monſtrarte alſo, as in the 49*h. that by con- 
verſion of reaſon, as ABistoC B, ſo the 
{quareot E F is to the ſquare of H :there- 
fore ſeeing tinat AB is not to CB, and therefore the "ak of EF; to 
the {quare of H, as a ſquare nnmber to a —_ number: cE F and H 
ſhall be incommenſurable in length : Therefore ſeeing that the greateſt 
nameE F, is more in power then rhe leaſt F G by the ſquare of H , incom- 
menſurable in lenoth thereto; and neither of them E F nor F G is commen- 
| (arable in length to the expoſed Rational D , according to the Definition, 
E G ſhall be the Sixth Binomial : Theretore we have found, &c. Which 
was to be done. 
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PROP. 55. THEOR. 37. 
98" i; _ Tf a Superfures AC 

aF_<VICW Ir berconteined undera Ra- 
op RW of tional AB, and a firſt 
WS Binonital line AD; the 
F. right line bemg equal m 
power to the ſard Superficies , 1s 1rational ; and is called a 
Binomaal line. 


_ = 2 oo 


E D, ſhall be rational , commenſurable in power onely, ac- 
cording to the Definition z'and AE ſhall be more in power then E D, by the 
ſquare ofa line commenſurable in length rhereto:and AE ſhall becommen- 
| ſurable to the Rational expoſed AB: LetE D be divided in two equal parts 
inF : Foraſmuchthenas A E is more in power then E D, by the ſquare of a 
line commenſurable in length thereto : if there be applyed at A Ga Re- 
angle equal! roa quarter of the {quare of E D; that is to fay,to the ſquare 
of EF,conteined under A G and GE:and wanting by aſquare fi urezit © ſhall 
| divide the ſame in parrs commenſurable in length : Therefore 'A G and 


Demonſtration For let A Ebe the greateſt names of AD; therefore AE and | 


DemonſtratiosF;Or it ſhall be demonſtrated | 
; as in the 5 1 Propoſition, | 
, that Dand F Gare incommenlurable in | 


| 


| 


GE | 
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GE arc commenſurable in length to one another : Now let there be drawn 
G H, E I, ayd F K, parallelto ABand DC; and >letthe ſquare LM be 
equal to the Parallelogram AH , and the ſquare M N equaltothe Paralle- 
logram G1 , and let thoſeſquares be joyned rogerther in the point M, in juch 
ſortas M O and M P may make one right line OP: Therefore QMR ſhall 
alſo make a right lineQ R, as © appeares: and having finiſhed the Re- 
QangieLN, OM and MP, being equal to Q M and MR; (becauſe of 
the ſquares LMand MN: ) and therefore the whole O P, ro the whole 
QR, and OP 4beingalſocqual; as welltroSNastoLT, andQ Rio LS 
and T N, che Rectangle LN ſhall be equilateral, and therefore a {quare. 

But trheReRangle under A G and GE; being made equal to the ſquare of 
EF, as<AGto EF: foEFistoGE , and fthereforeas AHtoEK, (o 
EKroGbE: Therefore E K. is a mean proportional between AH andG TI; 
that is to ſay, between their equal{quares LMand MN : BueT Mis a mean 
proportignal between L M and MN: Therefure T M is equal to E K: 
There fore M $ beingequalto Td, and 8 F C equal toEK, MS ſhall be 
alſo equal to F C, wherefore the. whole ſquare LN ſhall be equal to the 
whole Rectangle A C : Theretore the whole © P is. equal in power to the | 
S$uperficies A C conteined under the Rational -ABand A D the firlt Bino- 
mial : I ſay, that O P is irrational, called a Rinomual : For ſeeivg that A G 
and G E are ſhewn to be commenſurable in length, the whole A E thall be 
commen{urable in length to each of them: Bur A E (being the greateſt 
name of A D che firſt Binomial) is commenfurable in length co the Ratio- 
nal A B; Therefore A G and G E are commenſurable in leagth tothe ſame 
A B, hasappeares , therefore A B being Rational, AG aud G E ſthallbe 
Rational: Therefore i the Reangles AH and GI conteined under the Ra- 
tional commenſurable in length , arc Rationals, as alſo their equal ſquares 
L Mand MN : and therefore O M and M P ſhall be Rational. 

And A E being incommenſurable in length woED, and A G is 
ſhewn, commenſurable in length co AE, and E F commenlurable in 
lenzthtoE D, being half thereot,' A Gand EF ſhall be commenſurable 
in length to one another: Wherefore A H and E K being in the ſame rate 
as AGandEF, that *isro ſay, their equals L Mand MT are incommen- 
ſurable : Theretore O M and M P are incommenſurable in length, (! having 
the ſarge reaſonas LMtoMT:) bucOM and MP are ſhewn rationals , 
commenſurablein power onely : W| crefoxe the whole O P equal in power 
to the Superficies A C is irrational called a Binomial : Therefore, It a Super- 
ficies, &c. Which was to be demonſtrated. 


PROP. 56. THEOR. 38. 
If a Superficies AC be conteined under a rational tine AB, 
and a ſecond Brnonual line AD, the r12ht line equal in power 
to the ſaid Super ficies 18 irrational , and is called a firſt 
Bimedial line. 


Demo:ſtration F(Or let AE be the grcater name of AD; therefore AE and 

_* ED, arerational,, commenſurable in power onely , accor- 
ding tothe Definition; ahd AE is more in powerthen E D, by the ſquare 
of 
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of a line commenſurable in length thereto; and E D ſhall be comm*nlura- 
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| ble in length to the Rational expoſed A B, Let E D bedividedgn two equal 


paris in F , and naving done the reſt as in the precedent , it ſhall be demon- 
itraced (as in that Propoſirion,) that O P is equal in power to the Superficies 
contcined under A B Rational, and A D a ſecond Binomial : I ſay, that O P 
is irrational, andis called a firſt Bimedial. 

For A E beinz incommenſurable in length to ED, the leſſer name of 
AD a ſecond Binomial , commenſurable in, length ro A B rational, a AE 
and A Bare incommenſurable in length , and AG and G E being ſhewn 
b commenſurable in length, < the whole AE ſhall be commen(urable in 
length to cachof them : Wherefore AE the greateſt name of A D being 
rational, A G and GE ſhall be alſo rational : Therefore ſecing that as well 
AGas GE, is commenſurable in length to AE; bur AE incommenſura- 
ble in length ta A B rational ; 4 both AG aud GE are incommen{ſurable 
in length to the ſame AB: Therefore as well AB and AGas A BandG E 
are rational, commenſurable in power onaly : Therefore © the Reftangles 
AHand GI, or their equal ſquares LMand M Nare medials: and there- 
forcOM and MP medials: But AG and GE being commenſurable in 
lenzth, f AHandGlI being in the ſame rate, and therefore their equal 
ſquares L M and MN ſhall be commenſurable : Therefore O M and M P 
are commen{urable ar leaſt ig power. 

And ſeeing that AE andE [are incommenſurable in length, and A G 
is ſhewn commenſurable in length to AE: andEF is commenſurable in 
length ro E D ; being the halte thereof, A G andeE F ſhall be incommenſu- 
rable in lengch: Therefore A Hand E K having the ſame rate, 8 their equal 
ReQangles LM andMT are incommenſurable, and h therefore O M: and 
M P are incommen(ſurable in length, having theſame rate, therefore O M 
and MP being ſhewn medials, and commenſurable , they ſhall be medial, 
commen{ſurable in power onely. 

Laſtly, E D theleaſt name being commenſurablein length to AB.; that 
is to ſay* toEI : butE F isalſo commenſurablein length wED, iElI and 
and E F ſhall be commenſurable in length; whereforc EI being rational, 
E F ſhall be alſo rational: Therefore K E K is a rational ReQangle: Bur 
MT contcined under O M and M P, is equal toE K, therefore M T is ra- 
tional . Therefore OM and MP are medials, commenſnrable in power 
onely , conteining a Refangle rational; and ſo 1O P is irgational , and is 


| 
| 


| 
| 


called rhe firſt Bimedial : Therefore if a Supetficies, &c, Which was to 
be demonſtrated. | 


PROP. 575. THEOR. 3g. 


"I If a Superficies AC 
AFRIAgE Fn be comtemcd under a Ra- 

o—TT twonal lme AB, and a 
| 9 third Binomial line A D, 

L RT HIK * the right line equal in 


power to the ſaid Superficies A C, isarrational,, and 1s called a 


ſecond Bimeatal. © Demon- 
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Demosftrat:o#F;Or let AE be the greateſt name of AD ; therefore AE and 

: E D (hall be rational , commenfurable in power onely , ac- 
cording to the Definition z and AE ſhall be more in power then ED, by 
the ſquare of a line commenſurable in lengrh thereto, and neither AE nor 
E D thal! be commenlſurable in length to the rational expoſed AB. 

Ler ED be divided in two equal parts inF, and dothe reſt as is ſhewnin 
the 55 Propoſition , it thall be demonſtrated (as there,) that O P is equal 
in power co the Superficies AC, and as in the precedent Propoſition 56, 
charO Man] MP aremedials, commenſurable in power onely : Seeing 


| that AE is propoſed incommenſurable in.length to AB rational ,. as the 


ſame AE was there incommen{urable in length to AB, butEDandEF 
being commenſurable in length , and E D incommenſurable in length to 
therational AB; thar istoſay EI: 2 E Fſhall beallo incommenſurablein 
lengthroEI, burEF andEI are rationals, EF being the halte of E D 
rational, and E I equalto the rational A B: Therefore EF and EI arera- 
tivnal, commenſurable in power onely ,z therefore > BE K is a medial : 
Therctore M T his equalis allo medial , conteined under O M and MP me- 
dials: Therefore O M and MP being medials, commenſurable in power 
onely, contcining a Superficies medial, < O P ſhall be irrational, and 1s cal- 
led a ſecond Bimedial: Therefore, &c, Which was to be demonſtrated. 


——_—— 


PROP. 58. THE OR. 40. 


If a Superfites A C 


by OD | | 
aa |, + conand dere Ra- 
OE” Ws of tonal line A B , and 4 
fourth Binonual line AD, 
Come CET WM C the right line equal in 


power ty the Superficies AC , 13 trrational , and is called a| 


Major line. 


Demosſt/ation F'Or let AE be the greateſt nameof AD: Therefore AE 

and E D thallbe rational, commenſurable in power onely; 
according o the Definition, and AE ſhall be more in power then E D; by 
the ſquare of a line incommenſurable in length therero, and AE ſhall be 
commenſurable in length ro A B:For having divided t D in two equal parts 
mF; Letthe reſtbe done as by the 55 Propoſition : Therefore a AG and 
G E ſhall be incommenſurable in length : Now we ſhall ſhew (as therez)thar 
O P isequal in power to the Superficiecs A C : I fay, that OP 1s irrational, 
called Major : For A G and G E being incommenſurable in length : > AH 
and GI having the ſame rate, are incommenſerable in length , and there- 
fore their equal ſquares L M and MN incommenſurable : VV heretoreO M 
and M P are incommenſurable in power : But AE the greatelt name being 
commenſurable in length to A B rational , ſhall be alſo rational : © and the 


Rectangle A lunderthem'rattonal : which being equal to the C —— 
: | 
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of rhe ſquares LM andMN, the ſame Compound of LM and MNis 


—— 


| Rational. 


And foraſmnch as E D the leaſt name, is incommenſurable in length to 
the Rational AB; E Fits halfe, ſhall be alſo incommenſurable in length to 
AB: andEF is rational, being commenſurable to E D rational: There- 
ftoreEF and AB are rational commen(urable in power onely ; 4 Wherefore 
E K conteined under them , and therefore M T his equal, conteined under 
OM and M P, isa medial ; wherefore O P and M P being incommenſurable 
in power, and making the Compound of their ſquares LM and MN rarti- 
onal, and the ReQangle M T under the ſame media!, the whole < O P ſhall 
be irrational, and 1s called Major : Therefore, &c. Which was to be 


demonſtrated. 


PROP. 59. THEOR. 4r. 
If Superfictes AC 


R ,g—_— 

" az wo aR_— oſs Fo. Vt contemed under a Ra- 
SIT | | tional line AB, and a fifth 
| Binomial lme , the right 

F__TzrT "IT; ks equal in power to the 


ſaid Superficies A C15 irrational, and is called a line equal m 


power to arational anda medial Sup erficies. 


Demosſtratzo/F;Or let AE be the greateſt name of AD : Therefore by the 
Definition AE and E D, are rational , commenſurable in 
power onely, and A E is more in power then E D, bythe ſquare of a line 
incommenſurable thereto n length, and E D is commenſurable in length 
to AB therational expoſed: LerE D be divided in two equal partsat F, 
and letit be done as in the 55 Propofition : Therefore 2 AG and G E ſhall 
be incommenſurable in length , and we ſhall ſhew (as there) that OP is 
equal in power to the Superficies A C : I ſay, thatOP is irrational, and 
{is called a line equal in power to a Rational anda Medial] : For as inthe pre- 
| cedent Propoſition, O M and MP ſhall be incommenſurable in power, 
and AE the greateſt name being rational, and incommenſurable in lenge" 
| rotherational AB : AEand AB ſhall betational, commenſurable in poiy- 
cr onely ; Þ wherefore the ReQangle AI under them is medial: Bur AI 
is equal ro the Cempound of the ſquares L M and MN ; therefore the 

| ſame Compound ſhall be medial. + 
Again, ED being propoſed rational, commenſurable in length to the 
rational A B, being the leaſt name of AD a fifth Binomial, E F the halfe 
of ED ſhall beallo commenſurable inlengthto A B, and rational : there- 
fore © E K conteined under EI and E F rationals, commenſurable inlefigth, 
and therefore his equal ReQangle M T under O M and MP 15 rational, 
therefore O M and M P being incommenſurable in length , and making the 
Compound of their ſquares L M and M N medial : but the Reftangle 
M T under them rational ; the 4 whole O P ſhall be irrational, and is cal- 
leda line equal in power to a Rational , and a medial : Thcrefore, If a Su- 
perficies, &c. Vhichwas to be demonſtrated. PROP, 
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PROP. 61. THEOR. 43. 
q of N q | The Sguare of a Bin- 
[i a= _ mial. lime A B, applyed 
© of unto a Rational lme DE, 
zs the breadthD G, 1 
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PROP. 60. THEOR. 4:2. 


If*a Superfictes A C be conteined under a rational line A By 
and a fixtb Binonual tne AD, the right line equal 4n power 
to the ſame Superficies AC, 18 irratinal , .and 1s called a line 
equal m power to two medials. 


Demoyſirat;onF;Or let AE be the greateſt name: Therefore AE and E D 
are rationals, commenſurable in power onely , according to 
the Definition, and A E ſhall be more in power then E D, by the ſquare of 


a line which ſhall be incommenſurable thereto in length , and neither the | 


one or the other ot them AE and ED ſhall be commenſurable in length tothe 
Rational AB: Having done as in the precedent Propoſition, AG * and GE 
ſhall be incommenſurable in length, and ir ſhall be ſhewn as in the 58 
Propoſition , that O P is equal in power to the Superficies AC, and that 
OM and MP are incommenfurable in power. 

Again, as in the precedent Propoſition, the Compound of the ſquares 
LM and MN ſhall be medial; buras in the 58 Propoſition , M T under 
O Mand MP ſhallbe alſo medial : And foraſmuch as of AE and EF, the 
one AEis incommenſurable inlength toE D, and the other E F is com- 
menſurable roED; ÞAE andEF ſhall be incommenſurable in length ; 
therefore © A Iand E Kare incommenſurable;having 4 the ſame rate as A E 
andE F, wherefore the Compound of the ſquares LM and MN, equal 
to AI, and MT equaltoE K, are incommenſurable : Therefore OM and 
M P being commenſurable in power , and making the Compound of their 
{quares LM and MN medial, and MT the ReQtangle under them medial, 
and incommenſurable to the Compound of their ſquares , the <whole O P 
ſhall be Irrational, and is called a line equal in power to two Medials : 
Therefore, If, &c, Which was'to be demonſtrated. 


Demonſtration Or tO D E Rational let there be applyed DH , equal to the 

ſquare of A C : and to HI ler therebe applyed IK, equal 
to the ſquareot C B: Therefore the reſt L F ſhall be equal ro rwice the 
Re&angleunder A CandC B, 2 the ſquares ol ACandCB, and twice 
the Refanzleunder AC and C B; beingequalto the ſquare of A B, even 
as the Rectanvle D F is equal to the fame ſquare of, AB, by the Con- 


| 
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i 


d) 1.6. 


©)42.10. 
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b)13.10, 
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c) 16.10, 
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Let L G be divided in two equal parts at M, and let M N be- drawn pa- 
rallelto LK and GF, both the oneand the other ReQangles LN and 
MF, ſhall be equal ro the ReQangle under A Cand CB: AndbACand 
C Bbcing Rationals,commenſurable in power onely, the whole A Bbeing a 
Binomial,the ſquares of AC & CB ſhall be rationa],& therefore commenſu. 
rable, < and their. compounds|being commenſurablero cach of them, the ſaid 
compound ſhall be alſo rational,to which DK being equalby the coſtruQtion 
DK thall be a rational:8 ſeeing that the ſame D K is applyed to the rational, 
ic ſhall make the breadth D L rational, & commenſurable in length to DE. 

Again, ſeeing thar AC andCB are rationals commenſurable in power 
onely ; the 4 ReQtaugle under them ſhall-be medial, and therefore twice 
the ReQangle under A C and C B, commenſurable thereto, thar is toſay, 
LE <*« hallbe medial, therefore L F applyed to L K Rational, f makes the 
breadth L G rational , incommenſurabe in length to LK, thar is to ſay, to 
D E: bucD Lis ſhewn commenlurable in length o DE , therefore 8 D L 
and L G are incommenſurablein len :th : Therefore they are rational, com- 
menſurable in power onely ; and h cherefore DG is a Binomial , or of two 
names : I ſay that it is the firſt, | 

For the ReQangle under A C and CB, being a mean proportional | 
between the ſquares of ACand CB, L N ſhall be alſoa mean proportio- 


1ateas D H, LN, I K,and L M,ſhall be alſo mean proportipnals between D 1 
and LL: i Therefore the ReQangle under D IandI L ſhallbe equal tothe | 
ſquare of LM, and the ſquares of AC and CB being commenſurable, 


(ſeeing that AC and C Bare propoſed commenſurable in power, D H 
and I Kequal ro them, ſhall be commenſurable: Therefore k DI andI L 
having the ſame rate, ſhall be commenſurable in length. 

Bur ſeeing that D K is greater then L F,the ſquaresof A C and C Bbeing 
greater then twice the ReQangle under ACand CB, D L ſhall begreater 
then LG: (DL andLG having the ſame rateas DKandL F,) there- 
fore ſeeing that D L is greater then L G, andatD L is applyed the Reaan- 


quarter of the ſquare of L G, the leſſer wanting a ſquare figure, (for the 
ReRangle under DI andI Lis ſhewn equal tothe ſquare of LM,)and D Lis 
divided atIl, in DIandI L, commen(urable in length , as hath been de- 
monſtrated : Therefore m D L the greateſt, ſhall be more in power then 
L G the lefler , by the ſquare of a line commenſurable in length thereto ; 
wherefore DG being ſhewn to be a Bingmial,and that DL che greateſt name 
is more in power then the leſſer L G yby the ſquare of a line whictris com- 
menſurable in length thereto, and ther: rhe ſame D L the greateſt , is com- 
menſurable in lengrh to the Rational propoſed D E, by the Definition D G 
ſhall be firſt Binomial: Theretore, &c. Which was to be demonſtrated. 


a. bet 


PROP. 62. THE OR: 44. 


The ſquare of a firſt Bimedial lime A B, applyed to a Ra- 
tional line D E,, makes the breadth D C a ſecond Binonal line. 


Demorni(tration ſ 


——_—_. 


—_——_ 


Er there be done as in the precedent Propoſition , inſuch 
ſortas tharD HandT K way again be equal tothe ſquares 


of 


—cC. 


Lib: xo. 


nal between DH andIK; therefore DI, LM, andIL having the ſame | 


gle under DI and[L, equal to the ſquare of LM; that is to ſay , ro a | 


— 


< 
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of AC and CB,and LN and M F,equal each of them to the ReQangle under 
A C and C Byforaſmuchas AC and C Bcompounding AB a firit Bimedial, 
are « medials,commen(urable in power onely;conteining a rationa Rectangle; 
the ſquares of AC and C B, no therefore their equal ReQangles I) H and 
I Kare commenſurable and medials ; and Þ chirebive the whole D K being 
commenſurable ro each of them, D H and I K < ſhall be alſo medial, rhe 
which beingapplyed-ro the Rational DE , 4irs bicadtch D L ſhall be Ra- 
tional, incommenſurable in length ro D E. 

Azain, the ReQtangle under A C and CB heing Rational z the double 
thereof, to wit, L F ſhall be alſo Rational , which being applyed to the ra- 
tional LK < its latitude L G ſhall be rational , commenſurable in length to 
LK ; thatistoſay, to D E ; therefore ſeeing that L G is commen(ſurable 
inlenzthro DE, and D L incommen(ſurable in length toDE, fDLand 
L G ſhall be incommenſurable in length . and being ſhewn rational, they 
ſhall be rational, commenſurable in power onely ,z and 8 therefore the whole 
D G is a Binomial, and asin the precedent we ſhall ſhew that DL 1s the 
greateſt name, and is more in power then the lealt L G;; by the ſquare of 
a line commenſurable thereto in length, and the leaſt name LG being 
ſhewn commenſurable in length to the rational expoſed DE , according ro 
the Definition , D G ſhall be ſecond of rwo names, or a ſecond Binomial : 
Therefore, &c. Which was to be demonſtrated. 


PROP. 63, THEOR. 45- 
The Square of @ ſe- 
q E— k cond Bimedial line A B, 
A Vo D. applyed to a Rational line 
MM DE, makes the breadth 
= Lc DG, 4 third Biomual 
 :%. TD HI K 


lme. 


—— having made the Conſtrufion, as in the 61 Propoſition; 
: Foraſmuch as A C and CB, making the whole A B a ſe- 
cond Bimedial, © are medials,commenſurable in power onely , conteining a 
medial; the ſquares of AC and CB; and therefore their equal ReQan- 
gles D Hand I K, are commenſurable, and medials : Wherefore the whole 
D K being commenſurable toeach of them, Þ ſhall be alſo medial, and be- 
ing applyed to the Rational DE ; < ſhall make the breadth LD rational, 
commenſurable in length to D E. 

Avain, the ReRtangle under AC and CB being medial, the double 
thereof, towir LF, ſhall be alſo medial : which being applyed to the Ra- 
tional LK, 4rheother fide or breadth L G ſhall be Ratiodal , commenſu- 
rable in length to LK; thatistoſay,to DE ; and ſecing that A C is incom- 
menlurable in length ro CB, andas AC toCB, ſothe ſquare of AC ro 
the ReCtangle owe ACand CB: <theſquare of AC isalſo incommen- 
ſurable ro the Refangle under AC and C B. fBur the Compound of the 
ſquares of ACandC B, is commenſurable to the ſquare of AC , (thoſe 
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ſquares being commenſurable, deſcribed of the lines rv or commen- 
ſurable in power) and twice the ReQangle under A C and C Bis commen- 
ſurable to the Retangle under AC and CB, being double thereto: There- 
fore the Compound of the ſquares of A CandCB, thart is to ſay, the Re- 
Qangle D K is commenſurable to twice the ReQangle under A C and CB; 
thatis to ſay, to the Retangle LF; therefore DL and LG having the ſame 
rateas DKandLF, 8 are incommenſurabre in length : Bur they are ſhewn 
rationals ; Therefore D L and L Gare rationals , commenſurable in power 
onely : Therefore h the whole D Gis a Binomial, and as in the 61 Propoſi- 
tion, we ſhall ſhew, that D Lis the greateſt name, and is more in power 
then L G the leſfer, by the ſquare of a line which ſhall be incommenſurable 
thereto in length , and neither the one nor the other , D-L nor LG, being 
ſhewn not to be commenſurable in length to the Rational propoſed , by the 
Definition, D G ſhall be a third Binomial : Therefore, &c, Which was to 
be demonſtrated. | 


Do — 


PROP. 64, THEOR. 46. 


The Square of a Major hneAB, apphed to a Rational line 
DE, makes the breadth D G a fourth Binomual line. 


Demonſtr ation | let the Conſtruftion be made as in the 61 Propoſition : 
Foraſmuch as AC and C B, making the Major A B, a are 
incommenſurable in pywer, and do make the Compound of their ſquares 
rational , andthe Roda le under them medial :' D K equal to the Com- 
ponnd of thoſe ſquares , ſhall be alfo rational: But LF the double of the 
ReRangle under AC,and C B medial: Foraſmuch then as DK is ap- 
lyed to the Rational DE : ÞD L ſhall be rational, commenfſurable in 
ho throDE, inlike manner, L F medial being applyed to the Rational 
L K, <LG thallbe rational, incommen(ſurable in length to L K; thatis to 
ſay,to DE: Therefore ſeeing that D L is commenſurable in length toD E, 
and LG incommenſurable > DL and LG ſhall be incommenſurable in 
length : bur they are ſhewn Rational: Therefore D L and L G are ratio- 
nal, commenſurable in power onely z therefore 4 DG is a Binomial. 

Now, as is ſhewn in the 62 Propoſition , the ReQangle under DIandI L 
is equal to the Square of L M : but foraſmuch as the ſquares of AC 
and C'B are incommenſurable, (AC and CB being incommenſtrable in 

wer,) their equal Recangles DH andTIK, ſhall be alſo .incommenſura- 

le z and © therefore D I and I L being in the ſame reaſon , are in- 
commenſutable in lengeh :; Bur as is ſhewn in the 61 Propoſition , D L 
isgreater then LG , andto DL there hath been applyed a ReQangle 
conteined under DIandIL, equalto the ſquare of LM : thar is toſay ,. to 
the quarter part of the ſquare of LG ,wanting a ſquare figure,which dividerh 


| 
| 


DL at, in parts incommenſurablein length, f D L ſhall be more in pow- 


erthen L G, by the ſquare of a line which is incommenſurable thereto in | 


length: Wherefore D L (the greareſt name of D Ga Binomial,) being 
ſhewn commenſurable in length ro DE the rational propoſed : D G by the 
Definition , ſhall be a fourth Binomial : Therefore, &c. VWWhich was to be 
demonſtrated, 


PR OP. 


|." 


| C B, ſhallbe m&dial : and LN equalto the Rectangle under A C and C B: 


| length to LK, that istoſay, ro DE. 


| 
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PROP. 65. THEOR. 47. 


SONS 9 The Square of a line 
—_ FP: AB, equal in poner to 8 
MT Ratunal A C , and a 
| => gneaial CB, apphed to a 
" p00 th Sat - - So Ir rrional line DE, makes 
the breadth DG , a fifth Binonual tine. 


Demonftration F'Oraſmuch as A C and C B, which make A B equal in pow- | 
er to a rational and a medial, are incommen(\urable in X 

er , making the Compound of their ſquares medial , and the ReQangleun- 

der them rational , D K equal to the Compound of the ſquares of A C and 


and therefore the double thereof rowit L F , ſhall be rational: Therefore 
D Ka medial, applyed to DE a rational, makes # D L the breadth rational, 
incommenfurable in length to D E rational : but L F rational applyed to 
the Rational L K, Þ makes the breadth L G rational , commen(ſurable in 


Foraſmuch <chen as L G is commenſurable in length to DE rational, 
and D L incommenſurable in length, D L and L G ſhall be incommenſy- 
rable in length ; wherefore DL and L G are rational , commenſurable in 
power onely ; and therefore 4 DG is a Binomial. 

Now we ſhall ſhew as in the 61 Propoſition , that the ReQangle under 
DIandIL is equaltothe ſquare of LM: and as in the precedent, DL is 
the greateſt name , and is more in power then L G , by the ſquare of a line 
which ſhall be incommenſurable in length thereto ; wherefore the leaſt 
name LG being ſhewn commenſurable in length to the rational expoſed 
DE , by the Definition , D G ſhall be a fitth Binomial : Therefore, &c, 
Which was to be demonſtrated. 


PROP. 66- THEOR. 48. 


The ſquare of a hne A B, equal in power to two medals, ap- 
pled to a Rational hneDE, makes the breadth DG, a ſoxth 
Binomual. 

DemonſtratiosF Or having made the ConſtruQion as in the 61 Propoſition : 
Foraſmuchas AC andC B, making AB equal in power to 
ewo medials, are incommenſurable in power , and make the Compound 
of their ſquares medial, and theReRangle under chem medial,and incom- | 
menſurable ro the Compound of their {quares : as well D K equal to che 


ſame Compound, as LF equal to twice the ReQangle under A C and 
CB, is medial : and D K and L F medials, being applyed co the Rational 


41.10. 
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DE. a their breadtchs D Land L G ſhall be rational , incommenſfurable in | 
length to D E rational. 

And Þ foraſmuchas the Compound of the ſquares of AC andCB is 
incommenſurable to the ReQanele under AC and CB, and twice the 
Re&angle under ACand C B, is commenſurable ro the ſame ReQangle 
under A C and C B, being double thereto ; < rhe Compound of the (1 
ſquares, that is ro ſay, D K, is commen{urable to twice the ReQangle un- 
der ACand CB, that is to ſay, ro LF: Wherefore DL and LG, having 
the ſame rate as DK andLF, 4arcincommenſurable in lengthy there- 
fore D Lto LG are rational, commcnſurable in power onely ©; Therefqgre 
D G is a Binomial. 

And we ſhall demonſtrate as in the precedent, that DL is the greateſt 
name, and more in power then L G , by the ſquare of a line which is in- 
commenſurable In length rhereto z and being ſhewn that neither DL nor 
LG is commenſurable in length to DE the rational expoſed,by the Definiri- 
on, D G ſhall be a ſixth Binomial : Therefore, &c, Which was to be de- 
monſtrated. 


PROP. 67. THEOR. 4g. 


The line DE commenſurable mn 

C length to the line of two names A B, 
9 | | 

= = Or Bmonual, 1s alſo a line of to 


names, and of the ſame order. 


Demouſtration FOr as the whole AB is to the whole DE ; ſo © the part cut 
| off A C, to the part cut off DF, therefore Þthe reſt C B 

ſhall be tothereſhFE, as the whole AB to the whole DE: And fora(- 
muchas D E is propoſed commenſurable in length to AB; © DF ſhall be 
alſo commenſurable in length to AC,and FE to CB: But4ACandCB 


names of A B Binomial, are rational; therefore DF and F E are allo 
' rational, 
Again, ſeeing thatas ACisto DF, ſoCBtoFE, andalternately , as 


{ACtoCB, ſo DFroFE: but AC andC Bare commenſurable in pow- 


| eronely : therefore* DF andFE are alſo commenſurable in power onely : 


Therefore D F and FE arerational, commenſurable in power onely , and 
frherefore D E isa Binomial: Ifſay, that D E is alſoof the ſame order as 
AB, for AC is more in power then C By by the ſquare of a line which | 
is commenſurable or incommenſurable thereto; and it A C-be more in; 
power than C B, by the ſquare of a line that may be commenſurable in 
length thereto; 8 D F ſhall be more in power than E F, by the ſquare of a 
line which ſhall be commenſurable in length thereto, 

Andif AC be commenſurable in length to the Rational expoſed, in 


| ſuch ſort as A B may be a firſt Binomial, Þ D F ſhall be alſo commenſu- 


' rable in lengthto the ſamerational , both the one and the other, being ra- 
| rional , And D F being alſo commenſurable inlength ro A C : Wherefore 
| D E according to the Definition, is a firſt Binomial ; that is to ſay , of the 
ſame order. 

- Butrif C Bbe commenſurable in length to the Rational expoſed : in ſuch 
Ky ſort 


—__— 


— _— 


| 


DemoxſtratzonF;Or as 3 the whole AB isto the whole DE, fothe part cur 
ſurablein length ro AC, andFEwCB: BurACandCB are medials ; 


ly: Therefore fD FandF E ſhall be alſo commenſurable in power onely : 
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ſortas ABis a ſecond Binomial : In like manner , FE ſhallbe commentu- 
rable in lengthito the Rafional expoſed; wherefore DE by the Definition, 
is a ſecond Binomial. | 

Laſtly, if neither A C nor A Bbe commenturable in length to the rati- 
onal expoled: in ſuch ſort, as AB may be a third Binomial; neirher the 
one nor cheother D F not F E, is commenſurable in lenzth eo the Rational 
expoſed: Therefore DE by the Definition, is a third Binomial, 
» Butit A©bemore in power then C B, by the ſquare of a line which ſhall 


| be incommenſurable «hereto in length, D F ſhall be more in power than 


F E, bythe ſquareof a line incommen(urable in length thereto : where- 
fore we ſhall ſhew (as before,) that D E is a fourth, fifch, or ſixth Binomial, 
according aSAB is a fourth, fifth , or {ſixth Binomial : Therefore, &c. 
Which was to be demonſtrated, 


— — 
—_— 


PROP, 68, THEOR 


50, 


The 11ght line D E commenſt- 
A = rable to a Bumedial line AB , the 
F = Jame 1s alſo Bimedial, and of the 


fame order. 


of AC, tothepart cut off DF: Therefore Þcthereſtt CB 
ſha!lbe to the reſt F E, as the whole A Bro the whole D E; wherefore D E 
being propoſed commenſurable in length ro AB, D F © ſhall be commen- 


therefore 4 D F and F E commenſurable unto them, are alſo medials. 
Azain; A Cbeing toÞFasCBtoFE; alternately, as AC isto CB, 
D F.ſhallbecoF E: bur © AC and C Bare commenſurable in power one- 


and being ſhewn medials, the ſame D F and F E ſhall be medials, commen- 
ſurable in power onely: wheretore 8 D E ſhall be a Bimedial. ; 

I ſay, that iris of rhe fame orderas A B: for ſeeing that as AC to CB, 
fois DFro FE: butasACtoC B, fothe ſquare of ACtotheReQangle 
under ACandCB, andas DF co FE, ſothe ſquare of D F to the ReQan- 

leunder D Fand FE, as the ſquare of A C ſhall be to the ReQangle un- 
, of AC-and CB: ſothe ſquare of DF ſhall be to the Reangle under 
DE andEF: and alcernately, asthe ſquare of A C tothe ſquare of DF: 
ſoche ReAangle under ACand CB, tothe ReQtangle under D Fand FE: 
but the ſquare of A Cis commenſurable to the ſquare ot DF: AC and 
DF being ſhewn commenſurable in length : h Therefore the ReQtangleun- 
der AC andCB (hall be commenſurable to the ReQangle under D F and 
F E: Wherefore if the Retangle under A C and C B be rational; in ſuch 
ſort as A B may be a firſt Bimedial : the ReQangle under D Fand FE, 
commenſurable thereto , ſhall be alſo rational z andicherefore D E ſhall be 
a firſt Bimedia). _ 
But if the ReQanzle under AC and CB were medial; in ſuch ſort as 


a2)12.6, 
b)19.5. 


C) 10, 10, 
d) 24-10, 


&) 38, 10, 
f) I ©,+-10. 


8) 39-10, 


h) 16.10, 


1) 38. 10, 


AB were a ſecond Bimedial, the ReQangle under D Fand FE, commen- 
ſurable 


th. a ——... 


_ — — — —  — 


ſurable thereto, ſhould *-be alſo medial : ThereforeD Erhould be a ſecond 
Bimedial : Therefore, &c. Which was to be dentonſtrared. 
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PROP. 69. THEOR. 51, 


| | |} 
| OE: The right line D E commenſurable 
| .—- _ Major line A B., # alſo'a Major 

D — — | 


lme. 


DemoiſtratiozF Et there be done as before , in ſuch ſort as ACandCB 

| Ley bear the ſame ratetro DFandFE, as the whole A B 
tothewholeDE : Foraſmuch then as AB and DE are commeniurable 
cither in length and power , or in poweralone, aswell = ACandD F, as 
as C Band F E ſhall be commenſurable after the ſame manner. 

Again, foraſmuchas A C is to D F,as C BistoFE , and alternately, as 
|ACro CB ſoDFroFE:; as Þthe ſquare of AC ſhall be to the {quare of 
CB, fotheſquareof DF tothe ſquareof EF: And in compounding, as 
the Compound of the ſquares of AC andCB, to the ſquare of C B, to 
the Compound of the ſquares of DF and FE , to the ſquare of EF, 
and by converſion of reaſon , as the ſquare of CB to the Compound 
of the ſquares of AC audC B, ſothe ſquare of FE to the compound of 
the ſquares ot DFandFE; and alternately, as the ſquare of CB tothe 
ſquare of FE, ſo the compound of the ſquares of AC and CB to the 
compound of the ſquaresof DF and FE : but the ſquare of CB iscom- 
menſurable ro the ſquare of FE: C Band FE, being ſhewn commenſu- 
rable, be it in length and power, or in power-onely : Therefore © the com- 
pound of the ſquares of A C and CB, is commenſurable ro the compound 
of the ſquares of D Fand FE ; but the compound of the ſquares of 4 AC 
and C Bis Rational: ſceing that AC and C B compound the Major AB: 
therefore the compound of the {quares of D Fand FE is alſo Rational. 

Again;ſceing thatas AC is toCB ſo DF co F E; but as ACto CB,fo the 
ſquare of AC tothe re&angle under AC and C Bz andas D FtoFE, fothe 
ſquare of DF to the retangle under D F and F Ezas the ſquare of A C ſhall 
be to the ReQangle under A Cand C B, fo the ſquare of D F ſhall be xo the 
| retangleunder DF & F E;and alternartely,as the ſquarcof AC tothe ſquare 
of DF,ſo the retang!|e under AC &CByto the ReQangle under DF andFE. 

But the ſquare of A C is commenſurable to the ſquare of DF, AC and | 
D F being iſhewn commenlurable cither in length and power, or in power 
alone; therefore © tiic KeAtangle under ACandCB, is allo commenſura- 
ble to the Retangle under DF and FE: but fthe ReQangle under A C 
and C B is medial, thcrefore the Reangle under D F and FE, commen- 
(urable thereto, is alſo medial : Bur AC beingtoCB as DFtoFE; and 
2 ACandCB, are incommenſurable in power , (compounding the Major 
AB,) DF and FE ſhall be alſo incommenſurable in power : Thereiore 
| DF and FE beingincommenſurablein power , and making the compound 
cf their ſquares Rational, and the Retangle under them Medial, as hath 
been ſhewn : h the whole D E ſhall bea Major line : Therefore,&c. VVhich 
was to be demonſtrated, 


PROP, 
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PROP. 70. THEOR. 52, 
k The line DE commenſurable ty 
EOS thelmeAB, equal mn power to a 
Di— 1... R atunal and a Medial, is alſo a 

line equal in power to a Rational 

and a Medial. 


DemouſtrateonFOr having made the ſame Conſtruction as before, we ſhall 
ſhew as in the precedent, that the compound of the ſquares 
of A C and C Bis commenſurable to the compound of the ſquares of D F 
and F E: but the compound of the ſquares of AC and CB is a Medial ; 
ſeeing that A C and C B do compound A B equal in power to 4 Rational and 
a Medial; therefore the compound of the ſquares of DFand FE, com- 
menſurable thereto, is Medial. 
In like manner as in the precedent Propoſition , the ReQangle under 
AC and C B, which * is rational, ſhall be commenſurable to the Recan- 
ole under D F and F E; and therefore the ReQangle under DF andF E 
ſhall be Rational. 
Laſtly, as inthe precedent Propoſition, D Fand FE ſhall be incommen- 
ſurable in power; therefore D F and FE being incommenſurable in power, 
and making the compound of their ſquares Medial , and the Rectangle un- 


der them Rational, as is ſhewn, ®the whole D E ſhall be a line equal in |þ) 41,16, 


power to a Rational and a Medial: Therefore , &c, Which was to be 
demonſtrated. 


PROP. 71, THEOR. 53. 


C The line D E commenſurable to the ne 


— DO 


T AB, equal n power to two medials , 15 
alſo a line equal in power to two meatals. 


DemonſtrationF{Or, the Conſtrudtion made, as before , it ſhall be ſhewn as 
in the 69 Propoſition, that the compound of the ſquares of 
AC and CB is commenſurable ro the compound of the ſquares of 
DFandFE, ana the Rectangle under AC and C B commenſurable to 


A 


D 


the ſquaresof AC andC B, orthe ReQangle under AC and C B, being 


Re&angle under D F and F E, ſhall be medial : But DF and F E are incom- 
menſurable in power, as before is ſaid. 


gle under AC and C B, being incommenſurable, by Suppoſition , ſee- | 
ing that AB is equal in power to two medials : But the compound of the 
ſquares of DF and F E, is ſhewn commenſurable to the compound of the 


the Rectangle under DF and FE : wherefore 2as well the compound of |a) 42.10, 


Laſtly, © tne compound of the {quaresof A Cand C B, and theReQanr- |.) 43.10, 


ſquares of AC and CB, and the ReQangle under DF and FE ſhewn 
$ 1 com- 


———_ 


———— 


medial : alſo das well the compound of the {quares of DF and FE, as the b) C.24-10, 


| 


ed, 


f) 55-10. 
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d) 42.10. 


Lib. 10- 
commenſurable ro the Refangle under AC and CB, the compound of 
| the ſquares of DF and FE, andthe ReQangleunder DF and F E ſhall be 
incammenſurable : Therefore D F and FE being incommenſurablein pow- 
er, and making the compound of their ſquares medial, and the Reftangle 
ander them medial,and incammenſurableto the compound of their ſquares, 
d DE fhall be a line equal in power to two medials : Therefore, &c. 
Which was to be demonſtrated. 
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A UII 


PROP. 72. THEOR. 54 


it cannot be equal: For AB being rational, if C D were 
equal thereto , it ſhould bealfo rational ; contrary to the Suppoſition. 

Let firlt of all A B be greaterthen CD , and tothe rational propoſed 
E F, letthere be applyed the Rectangle E G equal ro A B, and to HG let 
there be applyed HI equal roC D, infuch ſore as the whole EI be equal 
torhewhole AD, and A B being a rational, and C D medial; E G ſhall 
be alſo rational, and HI medial, which applycd to the rational EF: E H 
2 ſhall be rational , commenſurable in length ro E F :' bbut H K rational, 
incemmenſurable in length to E F. 

Again, E G and HI being incommenſurable, as appeares by the Defini- 
on , E G being rational , and HI irrational, to wit, medial; © E Hand H K, 
having the ſame rate , 4 ſhall be incommenſurable in length , and there- 
| fore are rational . commenſurable in power only: © Therefore EK is a 
| binomial, and A B being propoſed greater then CD; thatis roſay, E G 


the ſame rate as E Gand HI: Now E H the greateſt name, ſhall be more 
in power then HK the leſſer, by a ſquare of a line commen(urable in length 
or incommenſurable therero. 

TfE H be more in power then H K, by the {ſquare of a line commenſura- 
ble in length thereto , E K ſhall bea firſt Binomial, by the Definition : E H 
being the greater name, ſhewn commentſurable in length to the rational EF: 
| Wherefore the line equal in power to the SpaccE I, conteined under the 
rational EF, and EK is a firſt Binomial , and therctore the Space AB 
compounded of the rational AB, and of the Medial C D* is irrational, 
called-a Binomial. 

Butif EH be more in power then HK, by the ſquare of a line which may 
be incommenſurable in length thereto: E K ſhall be a fourth Binomial , by 
the Definition, E H being the greateſt name, ſhewn commenturable in 

length | 


Y 


E, T SN  Ifaratunal Superfucs AB,be com- 
| T pounded mith a medial CD,theremull be | 
J ol - |, matt four Irrationals , tomit, that 
os P—] which is called a Brnonual , or a firſt 
Brmeatal,or a line major,or a line equal 
Y In 7 power to aratumal and a Meaiul. 
D 


Demonſtration EF? the Space AB, ſhall be greater then CD, or leſſe, for 


oreaterthen HI: E H ſhall be alſo greater then HK, E Hand HK having | 


þ 


La 


JMI 
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Tl 


length tothe rational EF; Therefore the right line equal in power to the 
ſquare El, contcined under E F rational, and E K a fourth binomial, and 
therefore aifo the ſquare AD 8 is irrational, called Major. | 

| Nowlet AB be the greateſt irrational, and medial, and C D the leaſt 
rational : having made the ConſtruQion as before, E H ſhall be incom- 
menſurablc inlenzthroEF, and HK commenſurable, and therefore E H 
and H K rational , commenſurable in power only, and the whole E K a Bi- 
nomial, rerefore EH the greateſt name , ſhallbe more in power then 
HK, by the {quarc of a line which ſhall be commenſurable thereco in 
lengrh,or incommenſurable:if ic be commenſurable,and E H is ſhewn incom- 
menſurable 1n lenzth to the rational propoſed , E K by the Definition, ſhall 
be a ſecond Binomial : Therefore the line equal in power to the Superficies 
EI, a ſecond Binomial, is irrational, h called a firſt Bimedial , if incom- 
menſurablc, E K ſhall be a fifth Binomial z therefore the tight line equal in 
power to the Superficies EL;(which is A B,)conreined under EF rational,and 
E Ka fifch Binomial, i is irrational, called a line equal in power to aratio- 
nal, and a medial: Therefore, &c, Which was to be demonſtrated. 


—_ —__— 


PROP. 73, THEOK. 55. 


If two Superficies medials AB and C D,ancommenſurable toone 
another , are compounded, two otber irrational lines are made ; 
towit , either the ſecond Bimeatal , or the line equal mn poner to 


tmo metals. 


Demozſtration Or AB ſhall be greater then CD, or leſſe, andnot equal; 
otherwiſe A B and C D ſhould be-commenſurable , which 
is contrary to the Suppoſition, 
* Lecirinrhe firſt place be ſuppoſed greater , Md let it be done asin the 
precedent Propoſition , and A Band C D being propoſed medials , and in- 
commenſurable , their equals E Gand H]1 ihall bealfo medials, and in- 
commenſurable : Therefore * E H and H K having the ſame rate, ſhall > be 
incommenſurable in length :. (and E G and HI medials,) being applyed to 
the rational E F, both <E H and HK are rational, incommenſurable in 
| length to the rational E F : Therefore EH and H K are rational, commen- 
{urable in power onely , thcrefore the whole E K isa Binomial. 
Bur ſeeing that AB is propoſed greater then CD, asin the precedent 
' Propoſition, E H ihall be the greateſt name ot E K : and therefore hall be 
| More in power then H K, by the ſquare of a line which is commenſurable 


| in length thereto, or incommenſurable : If E H be more in power then H K 


by the ſquare of a line which may be commenſurable in length rhereto , as 
well E Has H K being ſhewn incommenſurable in length to E F rationals, 
by the Definition, E K ſhall be a third Binomial : Therefore the right line 
equal in power to the Superficies E I,conteined underE F a rational,and E K 
a third Binomial,and therefore the line equal in power tothe Superficies AD 
15 irrational, called a ſecond Bimedial. 

If EH bemore in power then H K, by the ſquare of a line incommen- 
ſurable in length thereto , as well EH as H K, being ingommenlurable in 
length to E F rawonal, EK ſhall bea fixth Bincmia), by the Definirion , 


— 


$ 


28)58-10, | 


h) 56.10, 


i) 59+ 10, 


a). 6, 
b)10.10, 


C)23. 10, 
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| | Therefore the line equal in power to EI, or AD is irrational , called a Ime 
| 


equal in power to two Medials: and if A Bwere lefſe then C D, it maybe 
demonſt:ated in like manner:Therefore,&c.Which was to be demonſtrated. 


COROLLARTIE. 


From all theſe things may be gathered eaſily that the line of 
two names, or Binomial, and the other irrational lines following | 
it are di ferent among themſelves,and alſo from the medial line. 

For the ſquare of a medial line applyed to a rational line, 
a makes the breadth rational , incommenſurable in length to 
the ſaid rational to which it is applyed. 

But the ſquare of a line of two names applyed to a rational 
line,” makes the breadth the firſt of two names,or firſt Binomial. 

And the ſquare of a firſt Bimedial applyed to a Kational line 
© makes the breadth a ſecond Binomaal. 

And the ſquare of a ſecond Bimedial, apply to a rational 
line, 4 makes the breadth a third Binomial. 

But the ſquare of a Major line applyed to a Rational, © makes 
the breadth a fourth Binomial. 

And the ſquart of a line equal in power to a Rational and a 
Medial, applyed to a Rational line , * makes the breadth a fifth 
Binomaal. | 

Laſily, the ſquare of a line equal in power to two Medials, 
applyed to a Rational line,s makes the breadth a ſixth Binomial. 

Now ſeeing that all theſe breadths do differ from the breadth 
of the Medial,and amgng themſelves (to wit,from the breadth of 
the Medial, the one being rational, to wit, the medial, and the 
others rational : ) But foraſmuch as they are not Binomials,of 
the ſame order they differ from one another; It is manifeſt that 
| all the zrrational lines whereof we have ſpoken hitherto , are 
different among themſelves. 


| &/} Herebegins the Senaries of Irrati- 
onal lines by interſection. 


PROP. 74. THEOR. 56. 
WERE If from a Ratrwnal line AB becut 
— —— off a Rational lint AC, commenſura- 
ble mn power only to the whole AB , the remminder B C is irrati- 


Demon- 


onal:and may be called an Apotome,or a Reſidual. 


CT 


_ 
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Demoniſtrat;on E Or as A Bis to AC,fo the ſquare of A B to the ReQangle un- 

der AB& AC,andAB and A C, being incommenſurable in 
length;rhe © {quare of AB ſhall be incommenſurable tothe Reangle nnder 
ABand AC : bur the compound of the ſquares of A Band A Cis commen- 
ſurable to the {quare of AB,(for AB and AC being propoted commenſurable 
in power ,il:C {quares of AB & A C ſhall be commenturabte:» and therefore 
their Compound commen(urablero the ſquare of A B:)bur twice the ReQan- 
ole under & Band A C is commenſurable to the ReQangle under AB and 
AC: therefore the Compound of the fquaresof ABand A C, and twice 
the ReQangle under A Band A Care incommenſurable : Now © the Com- 
pound of the {ſquares of AB and A C is equal to twice the ReQtangle under 
ABand AC, and tothe ſquare of B C : therefore 4 che Compound of the 
ſquares of A Band A C 1s incommenſurable to the remaining ſquare of BC : 
wherefore the Compoundvf the {quares of A Band A C being rational : 
(as being commenfurable to the ſquare of the rational AB; ) the ſquare of 
B C ſhall be irrational,and therefore B C irrational : And ler it be called an 
Apotome , which orhers call a Refidua/: Therefore, &c. Which was to be 


demonſtrated. 


—— — 


PROP. 75- THEOR. 57. 


A C B 


a medial line A C,commenſcrable only in 
power to the mbole A B, which doth contemn a R ativnal Rettanple 
with the whole AB , the reſt CB 15 irrational : And [et it be 


 calledafirſt Reſidual Medial. 


Or A Band AC being commenſurable in power, the ſquares 
of ABand AC ſhall be commenſurable; and © therefore 
their compounJ ſhall be commenſurable to the ſquare of A C: but the 
ſquare of A C medial is irrational, and media] : therefore Þ the compound 
of the ſquares of A Band A C, commenſurable therero, is irrational, and 
medial, and the ReQangle under AB and A C being propoſed Rational, 
twice the Rectangle under ABand A C ſhall be Rational ; wherefore the 
compound of the ſquares of AB and AC ſhall be incommenſurable to 
ewice the Re&angle of AB and A C » Therefore © ſeeing that the com- 
pound of the ſquares of A Band AC, is equal to twice the ReQtangle un- 
derA B and AC, andtothe ſquare of BC; twicethe ReQangle under 
A Band AC, with the ſquare of BC, ſhall be alſo incommenturable to 
wwice the Reangle under ABand AC: Wherefore 4 twice the Recan- 
gleunder AB and A C, and the ſquare of BC are incommenſurable, and 
twicethe Reangle nnder A Band A C, being rational, the ſquare of B C 
ſhall be irrational; and therefore BC irrational : And ler ir be called an 


Demos ſtratzon FE 


If from a medial Ine A B, be cut ff 


a) 16-10, 


b) C.24-10, 


C)7+ 2: 


d) 17. 19. | 


Apotome, or firſt Reſidual : Therefore,8c, Which was to be demonſtrated. 
PROD., 
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b) 10.10, * 


a--C 
A C 


. [and AC being propoſed medial: ) therefore Þ cheir compound is medial, 


. | < thedouble thereof, to wit, twice the Reangleunder AB and A C , ſhall 


a)C.24. 10. 


Cc) C.17.10. 


PROP. 76. THE OR. 58. 


Bs {f fromameduline AB, be cutoff 
a medial line AC, commenſurable in 
| power onely to the whole AB, which 
conteins with thewbole AB a medial Reftanple , the remamder 
BC is irrational : And called a Second Apotome , or 
Refidual fa meat. 


Demonſtration FOraſmuch as the ſquares of A Bagd A C commenſurable in 
| power, are commenſurable , their * compound ſhall be 
commenſurable to each of them : but each of choſe ſquares is medial; (A B 


'B 


— —_——  ____ 


being commenſurable to cach of them. 
Again, ſeeing thatthe Reftangle under AB and A C is propoſed medial : 


be alſo medial : Therefore 4 ſeeing that the compound of the {quares:of 
ABandAC isequal to twice the ReRangle under ABand AC, and to 
the ſquare of B C , the compound of the ſquares of A B and AC which is 
medial, ſhall exceed twice the ReQangle nnder AB and A C, (which is 
alſo medial, ) by the ſquare of B C: But © a medial doth not exceed a me- 
dial by a Rational: Therefore the ſquare of B C ſhall not be rational : 
therefore irrational, and B C irrational: And is called a ſecond Apotome of 
2 medial line : Therefore, &c. Which was to be demonſtrated. 


_—— 
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PROP. 77 THEOR. 5g. 


If from a r19þt line AB , be cut off 
a right line AC , mcommenſurable tn 
power to the wbole AB , making mith the whole AB, the Com- 
pound of their ſquares ratunal , and the Rettangle under them 
medal, the remamaer B C 13 irrational : And is called a Minur. 


Demonſtration FOr the Compound of the ſquares of AB and AC, being 
rational : But the Re&angle vnder ABand AC : anda there- 
fore the double thereof which is commenſurable thereto, thart is to ſay, 
ewice the ReQangle under A Band A C medial, thar is to ſay, irratioual : 
b the compound of the ſquares of A Band A C, ſhall be incommenſura- 
ble to twice the Retangle under ABandAC; Bur the compound of the 
{quares of AB and AC is equal to twice the Re@angle under AB and 
AC, and to the ſquare of B C : therefore the compound of the ſquares of 
AB and A C < ſhall be incommenſurable to the remaining ſquare of B C: 
but the compound of the ſquares of AB and AC is propoſed rational: 


0 VS 
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z19 


{ therefore 4 the ſquare 6f BC incommenlurable thereto, is irrational , and 
the line B C irrational : And is called Minor : Therefore, &c. VV hich was 
ro be demonſtrated. 


CT — — " 


PROP. 78. THEOR. 60, 


+ 200: SANE. If froma right hne AB, be cut 

off a r1gbt line C D, incommenſura- 

ble in power to the Whole AB, making with the Whole AB the 
| Compo:nd of their ſquares medial: But the Rettangle conteined 


called a line making with a rational Space, a whole medal. 


Demonſiration Fo the compound of the ſquares of A Band A C being me- 

dial; thar 1s to ſay irrational, and the ReQangle under 
ABand AC: and therefore the double thereof, ro wit, twice the Re&an- 
gleunder AB and A Crational: the 2 compound of the ſquaresof AB and 
A C ſhall be incommenſurable to twice the Reangle under A Band AC : 
But Þ che compound of the ſquares of A B and AC is equal to twice the 
ReQangle under ABand A C, and totheſquare of BC : therefore twice 
che Reangle under A Band A C, with the ſquare of BC, is incommen- 
ſurable to rwice the ReQangle under A B and A C;thereforc c twice the re- 
angle under ABandAC, and the {quareof BC are incommenſurable : 
Thereiore rwice the reAangle under AB and AC; being rational, rhe 
ſquare of BC ſhall be irrational , and the line BC irrational : Andis cal- 
led a line making with a rational Space a whole medial : Foraſmuch as its 
' ſquare added co twice the Reangle under A Band,AC, which is rational, 
|! makes the whole medial : Therefore, If, &c. VVhich was ro be demon- 
ſtrared, | 


—_— 


PROP. 79. THEOR, 61. 


| WH 


CER Ow ———_ 


a right line AC, mcommenſurable m 
| power to the wbole AB , making with the whole AB, the Com- 


under them medial, and incommenſurable to the compound of their 
ſquares : the remainder C B 1s irrational, and let it be called a hne 


| making a wbole medial with a reftangle meatal. 


DemosſtrationF;Oraſmuch as the compound of the ſquares of AB and AC 
is equal to twice the Re&angle under : ABand AC, andro 


A. did —O I — 


| under them rational, the remainder C B is irrational: Andis 


If from a riobt line AB , be cut off 


pound of their ſquares medial , and the Reitangle contamed 


| the ſquare of BC, the compound of the ſquares of A Band AC, propoſed 


d) enedbie 


medial : 
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by C.24.10- 


| 


| 


_— 


a) 7+ 2+ 


; medial, ſhall exceed rwice the re&tangle under. ABand AC, Þb wiichis 


| rational,wherefore the ſquare of B C is not rational;therefore irrational, and 


| 


rates FOr (if poſſible,) let another rational B D agree to it , com- 


A Ccommenſurable in power only thereto, ſhall be rational : Theretore | 


| 


| 


medial: (being commenſurable to the medial : conteined under AB and 
AC :) of rheſquareof B C.: Bur a medial doth not exceed a medial by a 


BC irrational : And is called a line making 2 whole medial with a medial : 
Foraſmuch as the ſquare thereof with the Refangle under AB and AC, 
which is medial ,. makes the whole compound of the ſquares of AB and 
AC, whichis alſo medial : Therefore, If, &c. Which was to be demon- 
ſtrated. | 


PROP, 8 THEOR. 62. 


B. C There belongs only toa Reſts | 

[OS Ih. dual vr Apotome A B, one | 

only right line BC rational, commenſurable m power only to the | 
whole A D. 


menſurable in power onlyro AD, and B C being rational, 


AC and BC arerational, commenſurable in power only , In like manner 
A D aud B D ſhall be rationals, commenſurable in power onely. 

But there being the.ſame'exceſle between the compound of the ſquares 
of ACandBC, andtwice theReQangle under AC andBC, as berween 
the compounds of rhe ſquares of AD andBD, and twice the ReQtangle | 
under A D and C B; (for the exceſle berween the compound of the ſquares 
of ACandBC, and twice the ReQangle under A © and BC is Nee nn 
of AB: the «compound of the {quares of AC and BC , being equal to 
twice the ReQtangle under A C and B C, and the ſquare of AB.) 

In like manner the ſquare of A B is the excefſe between the compound of 
the ſquares of A Dand BD, andrwicetheReRQangle under ABand BD, 
(the compound of the ſquares of A DandBD , being equal co twice the 
ReQangle of ADand BD, and the ſquare ot A B;) alſo alterarely, there 
will be the ſame exceſſe between the compoun-l of the ſquares of AC and 
BC, and tice compound of the ſquares of A D 2nd B D, as between twice 
theRe&angle of A CandBC, and twice the Reftangle of AD andBD: 
butthe exceſle berweeh thoſe compounds is rational, rhe [aid compounds 
being rational : (for A C and C B being rational, cormenſurable'in power 
onely, their ſquares ſhall be rational and commenturable : Therefore their 
compound ſhall be commenſurable to each of them ;z and therefore Rati- 
onal: In like manner , the compound of the ſquares of A Dand BD ſhall 
be ſhewn rational ;) therefore the exceſle between twice rhe Rectanyle un- 
der AC and BC, and twice the Refangle under A Dand BD is a ſpace 
rational : | And ſeeing that b the Retangle under AC and BC rationals, 
commenſ{urable in power onely, is medial , < the double thereof, to wit,twice 
the Rectangle under ACandBC, ſhall be medial; by the ſame reafon, 

the | 
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the Reangle under A Dand BD is medial; and 4a medial exceeds not a d) 27410, 


medial by a rational , therefore the excefſe berween twice the Reangle 
under A C and B C, and twice the Recangle under A D and BD, isnor a 
ſpace rational : bur ir hath been ſhewn rational, which is abſurd : Therefote 
any other rational agrees not with A B, commenſurable in power onely to 
the whole, beſtles B C : Therefore, &c. Which was to be demon- 
ſtrared. 


_ 


PROP. 8:t. THEOR. 63. 


© ©. 290 To a medial firſl Reſidual 

__" AB, there agrees only a medial ling 

B C, commenſurable m power only to the whole AD , conteming 
with the wbole A D a rational Rettangle. 

DemonſtrationF;Or;(it poſſblez)let another medial B D agree therewith;com- 


menſurable in power onely to the whole - and let the Rean- 
gleunder A DandBD, be rational, and BC being Medial, commenſuy- 


rable in power only to A C, * AC ſhall bemedigl; therefore A Cand BC |a) 24.16, 


are medials commenſurable in power only, 

And ſeeing that there is the ſamie exceſle berween the compound of the 
ſquares of A Dand BD, as between twice the ReQangle under A C and 
B C, and twice the ReQtangle under A D and BD, as15ſhewninthe pre- 
cedent, bur the exceſle between thoſe ReRangles is rational, the one and 
the other being rational: (tor the Reangle under A C and B C being pro- 
poſed Rational, twice the Reangle open ACandBC, commenſurable 
thereto is rational , and by the ſame reaſon, twice the Retangle under AD 
and BD is rational :) Therefore the exceſſe berween the compounds of the 
ſquares of A CandBC, and thatof the ſquares of AD and BD is rati- 
onal, and A C andB Cbeing medials, commen{ſurable in power only, their 


ſquares ſhall be medials, and commenſurable : Therefore Þ their com- b) 16.10; 
pound is commenſnrable co each of them, and < therefore medial z by rhe c) C.24.10, 


ſame reaſon, the compound of the ſquares of AD and B D ſhall be me- 
dial: But a medial nor exceeding a medial by a rational, the exceſle be- 
rween the compounds of the ſquares of AC and BC, and that of the 
ſquares of AD and BD is not rational : But it hath been ſhewn rational, 
which is abſurd : Therefore another medial agrees not to AB, beſides 
BC, which may be commenſurable in power oy to the whole, and con- 
tein a rational ReQangle with the whole : Therefore, &c. Which was to 
be demonſtrated, 


oe 


322 THE TENTH ELEMENT Lib.o. 


PROP. 82, THE OR. 64. 


5 To the medial ſecond Reſidual 
Arennt—— AB, there Can apree but oNe only 

K i ww" | 
E— —_ | right lme B C medial , commenſu- 


rable in power only ty the mbole AC, 


Co | ; 
; & *# undir AC andBC, mith the whole. 
Demouftration | IE (if poſſible,) ler B D medial agree therewith, commen- 
ſurable in power only to the whole AD , and let cheRe- 
&ang'e under A D and B D be medial;and let E F the rational be cxpcſed,to 
a)45- 1. | which lettherebe applyed the Reftangle E G, equal to that which is com- 
pounded ot the ſquares of AC andBC, andto E Flet there be applyed the 
ReQangle El,equal to the ſquare of A B;then the Reftangle EL equal ro the 
ReQangle which is compounded of the ſquares of A D and B D: Foraſmuch 
b) 7. 2+ b then as the compound of the ſquares of A C and B C, 18 equal to twice the 
1Reangle under A C andBC , andto the ſquare of A B, KG ſhall 
be equal to twice theReQangle under AC andBC : ſo KL ſhall be equal 
to twice the Reangle under A Dand BD, andAC andBC being medi- 
als, commenſurable in power only , (for B C being propoſed medial, AC 
c) 16.10, | © commenſurable in power rhereto, ſhall be medial alſo,) their ſquares 
d)C.24.10. | ſhall be medials, and commenſurable : Therefore 4 their compound is 
commen(urable to cach of them, and therefore medial : Therefore E G e- 
qual to the ſame compound is alſo medial , andE G bcing applycd to E F 
rational, E H ſhall be rational, incommenſurable in length to E F. 

Again, the ReRangle under A-C and B C being media), the double there- 
of, to wit, K G ſhall be medial, and being applyed ro KI rational, KH 
ſhall be rational, incommenſurable in lengthtoKI; that is to ſay, to E F: 
| and ſeeing that AC and B C are incommenſurable in length, twe' as AC to 
| B C, fothe ſquare of A C to the Reftangle under A C and BC, the ſquare 
'of AC ſhall be incommenſurable to the Re&anzle under AC and BC: 
| bur the compound of the ſquares of AC and BC, thar isto ſay, the Re- 
' tan2leE G is commenſurable to the ſquare of AC, (for AC and B Cbe- 
'ing propoſed commenſurable ini power , their ſquares ſhall be commenſu- 
rable to cach of them ; to wit, to the {quareof A C: ) and the double of 
the Recan2le under ACandBC, towitKG, is commen{urable tothe 
ſaid Reangle under A C and BC: Therefore E G is incommenſurable to 
K G , therefore E Hand K H bearing the ſame rate as EG and K G, are 
incommenſurable in length, and being ſhewn rational, they ſhall be ratio- 
rational, commenſurable in power only : Wherefore from E H rational, 
' having cur off the rational K H, commenſurabie in power only to E H, 
e) 74.10, |<EK ſhall be reſidual, and KH agreeing therewith : Soit may be ſhewn 
thatEK isa Reſidualro KM, agrceing therewith : Therefore ro the Reſj- 
dual there agrees only one rational line, comme: ſ1rable in power only to 
the whole , which is abſurd, as hath been demonſtrated: Therefcre, ro a 
medial Reſidual, &c. Which was ro be demonſtratcd. 


__—_— 


and conternng a menial Reftanele : 


— C_._——_ c——— 


PROP. 


MI 


| DemonſtrationF; Or (if poſſible) let another line BD agree therewith incom- | 


OF EUCLIDE. OE 


PROP. 83, THEOR. 65. 


B C To amor line A B, there agrees 

OL M only one r1ght line B C mcommenſura- 

ble in power to the hole A C , and making with the Whole 

A C tbe Compound of thetr ſquares rational, and the Reitangle 
under them meazal. 


DemonſtratzonuF7Or otherwiſe let another BD agree with A B incommenſu- 

rable in power to the whole A D , making the compound of 
the ſquares of A D and B D rational, and the ReQangle under AD and 
B D medial. 

Foraſmuch then as hath been demonſtrated in the 80 Propofition,the ex- 
celle of the compound of the ſquares of AC & BC,and the compound of the 
ſquares of AD & BD is the {ame as that berween twice the re&angle un- 
der AC & BC,and of ewice the reangle under AD 8& BD:but the exceſle 
berween thoſe compounds is rational, both the one and the other,being pro- 
poſed rationa]:Thereforethe exceſle between twice the reangle under AC 
and BC, and twice the re&angle under A D & B D 1sa rational Space: But 
itis alſo irrational, (for the retangle under AC & B C being propoſed me- 
dial,;twice the retangleunder A C and BC double thereto,? is allo medial: 
In like manner , twice the retangle under A D and D B ihall be medial, 
therefore b the one ſhall not exceed rhe other by a rational , which is ab- 
[furd : Therefore another linc agrees notto AB, beſides B C incommenſu- 
rable in power to the wiole : Therefore, &c. VWhich was to be demon- 
ſtrared. 


PROP. 84. THEOR. 66: 


ES Toa lm AB, making with a 

Space rational the whole medial, there 
agrees one only right line BC, incommenſurable in power to the 
whole A C , and making with the Whole the Compound of their 
ſquares medial : But the Reftang.e conteined under them 
Rational. 


menſurablein power to the whole AD, and making the 


a) C.24.10, 


compound of the ſquares A D and B D medial, and the ReQangle under 
ADandBD rational : Foraſmuch as it is thewn inthe 80th, Propoſition, 
that there is the ſame exceſle berween the compound of the ſquares of AC | 
andBC, and the compound of the ſquares ot AD and BD, as berween | 
wwice the ReQangle under ACand B C age twice the ReQtangle under | 

t 2 AD 


b) 27.10, 
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a) 27.10, 


1a) 23.10. 


b)23.10. 


Cc) 14.10, 


| d)IC,l0, 


e) 74. 10, 


; 


f)$0. 10. 


| Thercfore the line, &c. 


THE TENTH ELEMENT Lib. 16 


AD andBD : Bur the exceſle berween thoſe ReRangles is a rational 
Space, as hath been ſhewn inthe81 Propoſition ; theretore the exceſle be. 
eween thoſe compounds of the ſquares is alſo a rational Space : buriris nor 
alſo rational , both the one and the other , being medial, aone medial ex- 


ceeding not a medial by a rational , which 1s abſurd : Therefore any other 


F 


line then BC agrees not with A B,incommenſurable in power to the whole : 
| W hich was to be demonſtrated. 


—————— ER 


PROP. 85. THEOR. 67. 


Toa lm AB, making mth 4 
"Bo" 
A. pang 


an ma Space medial a mbole meaial , there 
HT | 1 agrees one only right line. B C, mcom- 
menſurable in power to the whole A C, 
| and make mith the whale A C, the 
* Compound of their ſquares medial, 
and the Rettangle contemed under them medial , and mcommenſa- 
rable to the compound of their ſquares. 


I G- 


Demonſtration Or (if poſſible, let BD agree thereto , alſo incommenſura- 

ble in power to the whole A D, making what is before ſaid; 
and ler there be done as in the 82 Propofition : Foraſmuch as che com- 
pound of the {quares of AC aadBC is medial, EG his equal is alſo me- 
dial; therefore *E His rational, incommenſurablein lengch ro E F : Avain 
foraſmuch as the Rectangle under AC and BC is medial, the double 


[rhereof KG isalſo medial; therefore 5K H is rational, incommenſurable 


inlengthtoEF; and foraſmuch as K G is commenſurable ro che Re&a ngle 
| under A CandB C, being doubleto the ſaid ReQtangle : Bur the ReQan- 
; gle under A C andB C is propoſed incommenſurable ro the compound of 
| the ſquares of AC and BC: < KG ſhall be alſo incommenſurable to the 
| compound to the ſaid Compound , thatis roſay roE G ; and therefore E H 
and H K being in the ſame rateasE Gand KG, are 4 incommenſurable in 
length ; but they are ſhewn rational; therctorc are rational , commenſura- 
ble in power only. 

Taking then from the rational E H, the rational K H, commenſurable in 
power only toE H, © E K ſhall be a Reſidual, and thereto agrees KH : in 
like manner we ſhall ſhew thatE K is a Reſidual, tothe which K M azrees. 
Therefore one only line doth not agree to a Reſidua!, &c. Which is ab- 
ſurd , being fſhewn the contrary : Therefore , &c, Which was to be de. 
monſtrated, 


THIRD 


} 


OF EUCLIDE. 


| Lib. 10. 


——_—_—_—_—_— 


THIRD DEFINITIONS. 


A rational line being propoſed and aeſi- 
dual, when the whole compounded of the re- 
\{idual and of the agreeing or addedline , be 
more in power then the agreeing line, by the 
{quare of a line which is commenſurable 
thereto in length. 


x If therobole be commenſurable m length to the rational pro- 
poſed, let the reſidual be calleda Firlt Refidual. 


2 Butif the agreeing or added line, be commenſurable m length 
to the rational propoſed , let it be called a Second 
Refdual, 


And if neither the whole nor the agreeing, be commenſura- 
ble m length to the ratwnal propoſed , let it be called a 
Third reſidual. 


Again, if the whole bemorein power then 
the agreeing, by the ſquare of a right line in- 
commenturable in length thereto. 


9 


4 If the whole be commenſurable mm length to the rational pro- 


poſed , let it be called a Fourth reſidual. 


| 


[5 Butif the agreeing be commenſurable in length to the rational 


propoſed, It it be called a Fifth refidual. 


6 And if neither the whole , nor the agreemg, be commenſura- 
ble in length to the ratunal propoſed , kt it be called a 


Sixth Refidual. 


PROP.1 


THE TENTH ELEMENT Lib. ro. | 


a) C.6. 10, 


b) g- 10. | 
C) 74.10, 


— — 


| 


a)Co.6, I'9. 


PROP. 86. PROBL. 19g. 


To finde an Apotome, or 4 
 NIRIEA Ca ol rirlt Relidual. 


Conſtrutizon FF Aving found wo ſquare 

G numbers, AB and CB, 

E —|—F whoſe exceſle A C may be no ſquare, let 

H— the rational D be propoſed, and let E F be 

commenſurable in length thereto: E F ſhall 

be alſo rational, and 2 as the number AB to AC : fo let the ſquare of E F 
be made to the ſquare of G F: IfaythatE Gis a firſt Reſidual, 


Demonſtration R—_—_ as the ſquares of EFand GF, being to one a- 

nother as the number A B to the number AC are commen- 
ſurable, E F and G F ſhall be commenſurable at leaſt in power : Therefore 
ſceing that E F is ſhewn rational , G F ſhall be rational allo. 

And ſeeing that A Band AC are not to one another as ſquare numbers, 
the ſquares of E F and G F ſhall not be to one another as a {quare number to 
a ſquaze number, therefore b EFand G F are incommenſurable in length, 
they ſhall be then rational , commenſurable in power only : therefore © the 
remainder E G is a Reſidual: I fay, it 15 a firſt Reſidual : For let E F the 
greateſt , be more in power then G F by the ſquare of H, and foraſmuch 
as the number AB is tothe number A C, ſothe ſquare of E F to the ſquare 
of GF ; by converſion, as A Bto CB, ſo the ſquare of E F tothe ſquare of 
H: but A B and C Bare ſquare numbers ; therefore the ſquare of E F thal 
be to the ſquare of H, asa ſquare number to a ſquare number : therefore 
E F and H are commen{urable in length. | 

Foraſmuch then as the whole E F is more in power then G F, agreeing 
with the ſquare of H, commenſurable in length thereto, and the whole E F 
is commenſurable in length ro the rational expoſed D, by the Definition 
E G ſhall be a firſt Reſidual : Therefore, &c, Which was to be done. 


OO CES Et OE Een — 


PROP. 8&7. PROEL. 20, 


To finde aSecond Refidual. 


Corſtruion FF Aving found two numbers | 

D A Band C Bas in the pre- 

G cedent , and propoſed the rational D, let 

E —|-— EF GF be taken commenſurable in length 

"REDD thereto, G F ſhall! be alſo rational , and as 

| a the number AC tothe number A B, fo 

let the ſquare of GF be made to the ſquare ef E F: I ſay,that EG is a Second 
Apotome, 


Demorſtration FOr the {quares of G F and E F being to one another as the 
numbers A C and AB are commenſurable, and G F and E F 
commen- 


| 


"—_ Me 


| JAAL 


_ 


— 
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commen{urab'e ar leaſt in power , and ſceing that G F is ſhewn rational; 
E F ſhall be allo rational : Burforaſmuch as the numbers AC and AB, 
and by the ſame meanes the ſquares of GFaniEF, are not toone ano- 
ther asa {quare number to a ſquare number , »ÞG F and E F ſhall be incom- 
menſuarable in length, therefore G FandE F are rational, commenſu- 
rable in power only , and therefore <E G remainder , isa Reſidual : I ſay 
alſo, itisa ſecond Reſidual, For let E F be more in power then G F, by the 
{quare of H. 

Foraſmuch thenas A Cis ro A B, ſothe ſquare of G F is to the ſquare of 
E F, and by converſion of reaſon, as A Bro A Co the ſquare of E F to the 
{quare of G F. Now we ſhall ſhew as in the precedent, thatthe line H is 
commenſurable in length roEF : wherefore the whole E F being morein 
power then the agreeing G F, bythe ſquare of H, commenſurable in length 
cherero ; and that the ſame agreeing G F is commenfurablein length ro che 
rational expoſed D, by the Definition, E G ſhall be an Apotome , or Second 
Reſidual : Therefore, &c, Which was to be done. : 


PROP. 88. PROBL. ar. 


p 4 To finde an Apotome , or 
See +eCe ++ B Third Reſidual. 


= = = I 


Conſtrufiion FF Aving fcund two numbers 


rm g ABandCB, as in the 86 
G& Propoſition ; Let there be taken another 
Er —— F number1T, as is ſhewn in the 5 1 Propo- 


ſition , which may not be to either of 
them as a ſquare number to a ſquare. 
number, and having propoſed D rartio- 
nal, let it bemade asI to AB: ſo is the 
ſquare of D to the ſquare of E F, and thoſe ſquares of D and E F ſhall be 
tro one another as the numberI and A B, and therefore commenſurable : 
and therefore D and E F commenſurable in power , and D being rational, 
E F ſhall be alſo rational ; and foraſmuch as the numbersI, and AB, and 
therefore the ſquares of Dand E F are not to one another as a {ſquare num- 
ber to a ſquare number, b DandE F ſhall be incommenſurable in length. 

Again, <as AB1sto AC, ſothe ſquare of EF ro the ſquare of G F: I 
ſay, thatE G isa third Reſidual : For, 4 ſeeing that che {quares of E F and 
GF being to one another as the numbers A B and A C, are commenſurable, 
E F and G F ſhall be commenſurable art leaſt in power, and E F being 
ſhewn rational , G F ſhall be alſo rational ; and foraſmuch as AB and AC, 
and ſolikewiſe the ſquares of E F and G F; are not toone another as ſquare 
numbers, E FandG F ſhall beincommenſurable in length : Therefore E F 
and G F are rational, commenſurable in power only ; and therefore G F 
being cur off from E F. commenſu-able thereto in power only , E G ſhall 
be Reſidual, I ſay, that itis a Third Reſidual, 


—— — 


Demo, firation FOraſmnch asI isro AB, as the ſquare of D to the ſquare of 
E F, andas ABto AC, lo the ſquare of E F to the ſquare 

by G F, im cqual rate, asI to AC, ſothe ſquare of D to the ſquare _ F: 
ow 


b) I. IO, 
c) 74.105 


7] 


a)C. 6. 16, 


b) 9g. 10, 
c) C. 9.10: 
d) 6.103 


| 


—R 


tt. — 


— 


”—_ 
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= one another as a ſquare number to a ſquare num- 
| | | IR WeRer rn ber: therefore © the ſquares of D and GF 
E)9- 20, | ſhall not be to one another as a ſquare 
5 © 4 2; numberto a ſquare number : rhercfore 
_ ”- D and GF are incommenſurable in 
Je ©» © © « » - length: therefore neither :he one northe 
other, E F nor G F, is commenſarable in 

Dt — length to the rational propoſed D. 
'* G Now letE F be more in power then 
E p— —F GF, bythe ſquare of H , we ſhall ſhew 
as in the 86 Propoſition , that H is com- 
| _— menſurable in length roE F : Where- 


fore ſeeing that E F the whole is more in 

wer then the agreeing G F, by the 

ſquare of H, commenſurable in length thereto , and that neither the one 

nor the other, E F nor G F,1s commen{urable in length to the rational pro- 

ſed D,by the Definition, E G ſhall be a Third Refidual : Therefore, &c, 
Which was to be done. | 


1 "IA 


| | PROP. 89, PROBL. 22. 


To finde a Fourth Rehdual. 


! A ovocooocoeD Conſirufiioz FF Aving found two numbers 
| D ACand CB,ſoas A Bcom- 
pounded of rhem may not have to cither of 


G £ chem ſuch proportion as a ſquare number ro 
EL —— a _ number ; Let the rational D be ex- 
7 Jr oled,to the which le: E F be commenſura- 


-ble in length ;E F ſhall be alſo rational, and 
having finiſhed the reſt asin the 86 Propoſition,we ſhall ſhew.as there)that 
E G is a Reſidual ; I fay,thar it is alſoa fourth Reſidual. 


Demonſtration | how letE F be more in power then G F, by the ſquare of H : 

and ſeeing thatas ABro AC, ſo the ſquare of E F to the 
ſquareofGF ; by converſion of reaſon,as A Bſhall be to C B, ſo the ſquare 
ot E Ftothe ſquareof H. Therefore ſecing that A Band C Bare nortto 
one another as ſquare numbers, E F and H ſhall be incommenſurable in 
length. Foraſmuch then as the whole E F, is more in power then the 
agreeing G F , by the {ſquare of H, incommenſurable in length there- 
'to, and the ſame whole E F is commenſurable in length to the rational 
D, EG by the Definition, ſhall be a fourth Reſidual: Therefore, &c, 
| Which was to be done. 


| 


——o 
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PROP. go. PROBL. 23. 


To finde a Fifth Reſidual. 


1 3 
" PREG ITY B Conſftrufion FAving found two numbers 
I ACand C Bas in the pre- 

Ge coca a > 

D cedent Propoſition : Ler the ſame Con- 
ſtruion be made as in the 87 Propoſition ; 
G that is to ſay, ler G F be taken commenſu- 
nj —— . rableinlength cothe rational D,&c.There- 
H — fore as in the 87 Propoſition, we ſhall ſhew 


that E G isa Reſidual; I fayalſo, that it | 
is. a Fifth Reſidual. 


Demo-ſtration Or let E F be more in power then G F, by the ſquare of H, 

and foraſmuch as we ſhall ſhew as in the 86 Propoſition, 
that by converſion of reaſon, as AB istoC B, ſorhe {quare of EF isto 
the ſquare of H. 

Again, as in the precedent Propoſition, E F and H, are incommenſura- 
ble in length, and the agreeing G F is commenſurable in length to the rati- 
onal propoſed; by the Definition , E G ſhall bea Fifth Reſidual : There- 
fore, &c, Which was to be done. 


PROP. 91, PROBL. 24. 


7 5 To finde a Sixth Reſidual. 


Conſirufiion  Aving found three numbers 


a ; AC,CB, andI, asinthe 
D 54 Propoſition in ſuch fort as A B be nor 

G toAC, norto C B, andIbenotto AB, 
E ---| F nor to AC, as a ſquare number to a 


ſquare number : Ler the rational D be 
expoſed, and let the reſt be done as in 
the 88 Propoſition, we ſhall ſhew as there, that D and EF are incommen- 
ſurable in length , and that E G is a Sixth Reſidual. 


Demonſtration F;Or as in the 38 Propoſition, D and G F, ſhall be alſo incorn- 

| menſurable in length; and therefore neicher the one nor the 
other, E E,nor G F, is commen(urable ig length to the rational propoſed 
D. Now let E F be more in power chen G F, by the ſquare of H , which 
we ſhall ſhew to be incommenſurable in length toE F, as in the $9 Propo- 
ſition: Therefore ſeeing that the whole E F is more in power then rhe 
agreeing G F, by the ſquare of H incommenſurable in lengrh thereto; and 
neither E F nor G F, is commenſurable in lengthtothe rational expoſed D, 
by the Definicion, E G ſhall be a Sixth Reſidual: Therefore, 8&c. Which 
was to be done, 


V v PROP,| 
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__. 
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PROP. 92, THEOR. 68, 


If a Space A C, be conteined under a ratwnal line AB, 
and a firſt Reſidual AD , the right line equal in poner to the 
Space A C, is a Reſidual, 
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Demonſtration F;Or let D E be the agreeing line toA D; therefore A E and 
DE by the Definition of the firſt Reſidual , ſhall be rational, 
commenſurable in power only : and the whole A E commenſurable 1n 
lenzth to the rational AB, andthe whole A E ſhall be more in power then 
the agreeing D E, by the ſquare of a line incommenturable in length 
thereto. 
LetD E be divided in two equal parts in F , and let there be applyed to 
AE aRectangle, equalto tle ſquare of EF; that is to ſay , cqual ro rhe 
quarrer of the ſquare of D E, wanting by a ſquare figure , ro wit, under 
AGandGE); and foraſmnch as AE 1s moic in power then DE , by the 
a)18.10, | ſquare of aline commenſ(urable thereto in length, AG and GE z ſhall be 
þ)16. 20, | commenſurable in length ; wherefore Þ the one and the other ſhall be 
commen(ſurable in length to the whole A E : but the whole A Eis commen- 
c)12. 10, | ſurable in length to the rational A B: therefore © as well AGasGE, is 
d)6.d. commenſurable in lengthto A B, and therefore «d rational : therefore ha- 
ving drawn GH and EI parallels ro AB, mecting BC prolonged, in H 
e) 20.10, | andI, ©rheoneand the other Rectangle AH and GI conteined under two 
rational lines comme!:ſurable in length , ſhall be rational. 

Again, foraſmuch as the one and the other, D F and FE, is commenſu- 
| rable in lengthro D E, and D E incommenſurable in lengrh to the rational 
| AB, (for it ir were commenfurable in length, A E being alſo commenſu- 
| rable in length toAB: fAEand DE, ſhould be alſo commenſurable in 
tength, which 1s abſurd, for they are propoſed commenſurable in power on- 
ly,) 8 the one and and theother of them, DE and F E,ſhall be allo incom- 
menſurable in length to the rational A B. | . 
| Andftoraſmuch as the one and the other D Fand FE, is commentfurable 
| to the rational L E, they are rational; therefore as well ABandDF, as 
| A BandFE, ſhall be rational , commenſurable in power only : Therefore 
h)z2210, | having drawn FK parallelto AB, htcheoneand the other Rectangles D K 

and FI, conteined under-the rational , commenſurable in power only , is 
Medial. 
[i ) 14.10, Now i let there be made the ſquare LMequalto AH, and N O equal 
| roGlI, having one angle common with LM; to wit, LPM, theretore 
k) 26. 6. | © che ſquares LM and N ©, ſhall be about one and the ſame Diameter ; 
'which letrbePQ_, and lerthe figure be finithed as you ſee. For - 


_ —— — C—_—_ 


f) 12,10. 
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Foraſmuch as the ReQangle under A G and GE is equal tothe ſquare of | 
E F, by Conſtruction, the three lines AG, FE, and GE, ſhall be pro- 
ortional z and therefore AH, FI, and GI, having the ſame rate, Fl ſhall 

a mean proportional berween A H andG1, that is to ſay, between the 
ſquares LM and N O, equal to thoſe Reangles: Bur LO isalſoa mean 
proportional be:ween the fame LM and NO : therefore the ReQtangles | 
Fland LO are equal: But! DK isequaltoFI; andMN to LO; there- |1)36. 18, 
fore the whole DI is equal to all the GnomonR O; ON, NP, withrhe 
ſquareN O : Bur the whole Al is equal tothe ſquares LM and NO, by 
Conſtruction, therefore the remainder A C ſhall be equal to the re- 
maining {quare T R;therefore TS is equal in power to the Space AC :1 ſay, 
that T $ is a Reſidual. 

For ſreing thar the ſpaces A Hand GI are ſhewn rational, and to them 
are equal LM and N O , the ſame ſquares LM andN © thallbe rational, 
and therefore T O and S O rational. | 

Again, ſceing that F lis ſhewn medial, L O equalthereto ſhall be alſo 
medial : Therefore LO andN O, are incommenſurable, the one being 
rational, and the other irrational; therefore m the lines T O and $ O, ha- | m) i, 6; 
vinz the ſame rate as LO andNO, are" incommen(ſurable in length | n) xo. 30, 
therefore the remainder TS is a Reſidual: Therefore, &c, Which was to | 
be demonſtrated. 


PROP, 9% THEOR. 69. 


If a Space AC, be conteimed under a rational line AB, 
| anda (rrond Reſudzal AD, the riaht line equal iN power to the 
ſame Space A C, 15 a Reſidual firſt Meal. 


, Demo: ſbratio,F'Or let DE be the agrecing line toAD; rhercfore A E and 
| DE , by the Definition of the ſecond Reſidual, ſha'l be 
' rational , commen(urable in power only , and the agreeing D Ecommen- 
ſurable in length to the rational A B and laſt'y, A E ſhall be mote in pow- 
er then D B, by the ſquare of a line commenſurablc in length therero : Ler 
DE bedivided in:wocqual parts in F, and forthe reſt ler irbe done as in 
the precedent Propoſition , 2 AG and GE ſhall be commenſurable in |) 18. 1c. 
length ; and therefore b each ſhall be commenſurable ro-the whole AE |b) ts. 10; 
but A E is incommenſurable in lensth ro the rational AB; (for if ir were 
commenſurable in length ro AB, DE being propoſed commenſurable in | 
lefigth tothe ſanis A B: < A Eand D E ſhould be commenſurable in length |c) x2. 10, 
to one another, which is ablurd , being propoſed commen(ſurable in power 
only: ) theretote das well AG asGE is incommenfurable in length to d) 14-10. 
AB: ButAG andG E commenſurab'e ro the rational AE are rational : | 
Therefore as well ABand AG. as ABandGE , ate rational, commen- 
ſurable in power onely : Therefore © as well che Reangle A Has G I;con- |e) 22; 19. 
teined under the rational commenſurable in power only, 15 Medial. | 
Again, as well D F as FE, being commen(ſurable in length co DE , pto- 
poſed commenſurable in lengrh to the rational AB, DF and FE, ſhall 
be commenſurable in length to A B rational, as appears by the 12 Propo- | 
 firion , and therefore rational : therefore f L. well the ReQtangle D _ f) 20; 10, 
V 2 b 
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FI, conteined under the rational commenſurable in length is rational. And 
it ſhall be ſhewn as in the 92 Propoſition, thar T $ is equal inpower to the 
| Space AC. I ay that TS isalſo a Reſidual firſt Medial. 

For AGandGE, being commenſurable in length, 8 A Hand GI ha- 
ving the ſame rate as they ſhall be commenſurable , and therctore alſo 
their equal ſquares L M and N O commenſurable : therefore the ſides T O 
and $ O, ſhallbe at leaſt commenſurable in power, ButT O and $ O are 
Medials , being the ſquares LM and NO equal to AH and GI (ſhewn 
medials,) are Medials. And foraſmuch as F I, and thercfore irs equal LO, 
h)1o-10. | js rational, and therefore incommenſurable ro the Medial NO, bTO 
and $ O having the ſame rate as they ſhall be incommenſurable in length, 
and being ſhewn Medials, and commenſurable, the ſame TO and $O 
ſhallbe Medials, commenſurable in power only : and conteining the Re- 
1) 75-10- | angle L O, ſhewn rational, i TS ſhall be a firſt Reſidual : Therctore,8&c, 
Which was to be demonſirated, 


- 


PROP. 94. THEOR. 70, 


| 


IF a Space AC, be conteined under a rational line AB , and 
a third Reſidual AD , the right line equal m power to the ſame 
Space is a Reſidual ſecond Medial. 


N 
| OR. 

FF A w TT 0 
mTl_ sF 3 :10 T1 


Q. SW NS $6 
Or let DE be the agrecing line to A D; therctore A E and 
D E according to the Definition of the third Reſidual ſhall 
be rational ,, commenſurable in power only ; and neither AE nor DE 
ſhall be comenſurable in length tothe rational AB, and AE ſhall be more 
in power then DE , by the ſquare of a line commenſurable in length there- 
to: Let DE be divided in twoequal parts in F, and letthe reſt of the Con- 
ſtruction be finiſhed , as in the 92 Propoſition. | 
| a) 16.10. Again, as in the 92 Propoſition, A G and GE, ſhall be commenſurable 
b)14-10, | inlengrth toone another *: andtherefore bas well AG as GE, commenſu- 
rablein length to the whole AE : bur AE is propoſed incommenſurable to 
the rational A B: therefore as well A G as G E;, ſhall be incommentſurable 
in length to AB: Therefore as well A GasG E, commenſurable to AB | 
rational, being rational : as well ABand AG, as AEandGE, ate ratio- 
nal, commenſurable in power only : therefore © the one and the other Re- 
| angle AH and GI, ſhall be Medial. 
Again, D E being propoſed incommenſurable in length to the rational 
d) 14.10 | AB, DFandE F commenſurable in length ro DE , 4 ſhall be allo incom- 
menſurable in length ro A B: theretore D F and FE, being commenſurable | 
ro 
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toDE rational, as well AB and DF ,asABandFE ſhall be rational, 
commen{urable in power onely ; and therefore © as well the Re&tangle D K 
as F], ſhall be Medial: and as 1n the 9a Propoſition, it ſhall be ſhewn 
that T S is equal in power tothe Space AC: Ifay, that TS isa Reſidual 
{econd Medial. | 

For AH and Gl being ſhewn Medials,their equalſ{quares LM & N O ſhall 
bealſo Medial; and therefore T Oand $ O Medialsz and f ſeeingrhat A H 
and GI (having tie ſame rate as A G and G E ſhewn commenſurable,)are 
commenſurable , the ſquares LM and N O ſhall be alſo commenſurable; 
therefore T O and S O are commentfurable ar leaſt in power. 

But foraſmuch as AE and DE are commenſurable in power only ; that 
isto ſay, incommenſurable in length ; and GE is ſhewn commenſurable in 
length ro AE, andF E commenſurable in length to DE, GE and F E ſhall 
be incommenſurable in length; and therefore 8 Gland FI, having the 
ſamerareasGE and F E; thatis to ſay, their equals N O and L O are in- 
commenſurable, Wherefore T O and $ O having the fame rate as L O and 
N © are incommenſurable in length, and being ſhewn Medials, and com- 
menſurable , rhey ſhall be Medials , commenſurable in power only, and 
conteining L O a Medial : (for ſecing that L O is equal to FI,as appears by 
the 92 Propoſition, which is ſhewn medial, LO ſhall be alſo a medial;) T $ 
ſhall be a Reſidual ſecond Medial : Therefore, &c, Which was tobe 


demonſtrated. 


PROP. 55- THEOR. 71, 


IF a Space AC be conteined under arational line AB , and 
a fourth Reſidual AD , the right ne equal in poner to the 
ſaid Space A C, 15.4 line Minur. 


Demos ſtration F(Or let D E be the agreeing line to A D; therefore AE and 

DE ſhall be rational, commenſurable in power only, by the 
Definition of the fourth Refidual : and AE commenſurable in length ro 
A Brational: andthe ſame AE ſhall be more in power then D E, by the 
ſquare of a line incommenſurable in length thereto : Ler DE be divided in 
rwo equal partsin F, andthe reſt done as is betorethewn: Therefore AG 
and G E 2 ſhall be incommenſurable in length ; ſeeing that AE is more in 
power then DE, by the ſquare of a line incommen{urable in length chere- 
to: Andto AE isapplyed a Reftangle under A G and GF, equal toa 
quarter of the ſquare of D E, wanting a ſquare figure, and AE being ra- 
tional, and commenſurable in length to the rational AB, >the ReQangle 


| AI ſhall be rational. 


Again, D E being rational , and incommenſurable in length to A B ratio- 
nal: DI < and theretoreits half FI; ſhall be medial. And moreover AG 
and G E being incommenſurable in length, AH and GL « having the 
ſame rate; ſhall be incommen(ſurable ; and as in the gz Propoſition, fo here 
it ſhall be ſhewn thatT $ is equal in power ts the Space AC: I ſay, thar 


TS is a Minor, 
For the compound of the ſquares L M and N Q, deſctibed'of T O and 


$O, is equal to the ReQangle Al, by Conſtucion : bur the fame is 
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&) 22, 10, 


f) 10,10, 


o) 10.10, 


a)19.10, 


b) 20, 16. | 


c) 22.10, 


d) 10.10; 
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a) 22-10, 


| b)ze.10. 


c) 78.10. 


ſhewn rational ; therefore the compound of rhe ſquares of T Oand $ O 
(hall be rational : In like manner F I being ſhewn Medial,L O conteined un- 
der T O and S O, equal thereto, ſhall be Medial; : 

Laſtly, A Hand G 1, being ſhewn incommenlutable, theit equal ſquares 
L Mand N ©, ſhall be incommenſurable, and therefore T O and $ O in- 
commenſurable in power : Therefore T O and $ O being incommenſurable 
in power , and the compound of their ſquares being rational, and the 
Reftangle under them medial, the remainder T S$ ſhall be a Minor : There- 
fore, &c, Which was to be demonſtrated. 
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PROP. 96. THE OR. 72. 


If aSpare AC, be conteined under a rational lme AB, and 
a fifth R efidual A D, the right hne equal m. power to the ſaid 
Space A C ,1s a line making with a Space rational,a whole medial. 
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Demonſlrationg3® EtDE agree to AD, by the Definition of the fifth Refi 

dual, AEandDE fhall be rational, commenſurable in 

power only, and DE commenſurable in length tothe rational AB, fo AE 

ſhall be more in power then D E , by the ſquare of a line incommenſurable 
in length thereto. 

LerDE bedivided in two equal parts in F , and dothercſt as is before 

ſhewn. Therefore as in the precedent Propoſition, AGand G E ſhall be 


menſurable in length to A B rational, as is ſaid in the 93 Propoſition , Al 
a ſhall be Medial. | 

Alſo, ſeeing that D E is rational, commenſurable in length to A B rati- 
onal, Þche Rectangle DI, and therefore irs half F1,is rational. 

Again, as in the precedent Propoſition, AH and Gl are incommenſura- 


AC,.I ſay that TS is the line with which a Space rational makes a 
whole Medial, 


Foraſmuch as it hath been ſhewn that Al isa Medial , the compound of 


the ſquares LM and N O, of the lines TOand S O, equal thereto is me- 
dial, and Fl being arational}, as we have ſhewn , the ReQtangle L O con- 
[reined under TOandS O, equal thereto, is alſo rational, and T O and 
S Oare incommenſurable in power , as is thewn in the precedent : there- 
fore ſeeing thar the compound of their ſquares is medial , and the Re- 
Rangle under them rational , the remainder < TS is the line with which a 
rational makes a whole Medial : Therefore, &c, Which was to be Jdemon- 


ſtrared 


incommenſurable in length ; and foraſmuchas A E is rational , incom- | 


ble, and asis ſhewn inthe 92 Propoſition, T S equal in power to the Space | 
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PROP. 97. THE OR. 73. 


If a Space A C be conteined under a rational line A B , and 
a foxth Reſidual AD, the right lane T'S , equal in power to the 
ſaid Spare A C, ts that which with a Refangle Medial makes 
a whole Meaal. 


Orlet D E agree to the ſame AD : therefore AE and 
DE by the Definition of the Sixth Reſidual , are rational, 
commenſurable in power only , and neither one nor the other is commen- 
ſurable in length ro the rational AB ; and finally , AE ſhall be more 
in power then DE , by the ſquare of a line incommenſurable in length 
thereto. 

Ler D F be divided in two equal parts in F, and let the reſt be done as 
before is ſhewn : | Therefore as inthe 95 Propoſition, A G and GE ſhall 
be incommenſurable in length. 

And ſeeing that as well AE as DE isrational, incommenſurable in 
length tothe rational A B: as well ATas DI, and therefore Flrthe halte 
of DI, ſhallbe medial, andAH aud GI asin the 95 Propoficion, ſhall 
be incommenſurable. 

And foraſmuchas AE and DE are commenſurable in power only, > AI 
and DI which arein the ſamerate, are incommenſurable; and DI and 
F I being commen(urable , F I <ſhall be incommenſurableto AI : Now we 
(hall thew as in the 92 Propoſition, that T $ is equal in powerto A C : and 
I ſay wor TS is that , which with a Reangle Medial makes a whole 
Medial. 

Foraſmuch as AI is ſhewn medial, the compound of the ſquares LM 
andN © , of the rightlines TOandSO, equal thereto , is Medial , alfo 
F I being ſhewn Medial, $ O his equal conteined under TO andsS ©, is a 
Medial. 

A-ain, FI being incommenſurable to Al, as is ſhewn L O contceined un- 
der TO and SO, ſhall be incommenſurable ro the compound of the 
ſquarcsof T O andS O: leeingthat LO is equalto FI, and the compound 
'of the ſquares of TOand $ ©, equal to AI. Laſtly, T OandS Oare in- 
commenturable in power , aS is ſhewn in the 95 Propoſitton:. Therefore 
ſceing that the compound of their ſquares is medial, and the ReQangle 
under them Medial , and incommenſurable ro the compound of their 
ſquares » the 4 remainder TS is that which with a Medial makes a whole 
Medial: Therefore, &c, Which was to be demonſtrated. 
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b) 10, 10, 


c) 14.10; 
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b)16.10. 


C) 21.10- 


d) 23-10. 


c) 10.10. 


f ) 74. 10. 


9) 17-6. 


h) 16. 10, 


1)1$- 10, 
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PROP. 98. THE OR. 74. 


The ſquare of a Reſidual AB, 
applyed to a rational line DE,makes 
the breadth D G afarſt Reſidual. 


| DemoyſtratiosF;Or to 1) E let there be ap- 
plyed the Rectangle D H, 
| equal to the ſquare of AC, and to HI 
ler there be applyed I K, equal to the 
{quare of B C, 1n ſuch ſort as the whole 
D K may be cqual to the compound of rhe 
{quaresof A C and CB. 

And *foraſmuch as the compound of rhe ſquares of ACandBC, is c- 
qual to twice the Re&tangle under AC andBC, and tothe ſquare of AB, 
it the ſquare of A Band the ReQangle D F be taken away , the Reftangle 
G K ſhall remaine equal to twice the Retangle under A C and B C : there- 
fore G L being divided into two equal partsin M, and MN being drawn 
parallelto DE ; M K ſhall beequalto the Reangle under A C and B C. 

And foraſmuch as AC andBC arerationals, their ſquares ſhall be ra- 
tional, and therefore commenſurable : Therefore b ſeeing that the com- 
pound of the ſquares of A CandBC is commenſurable to cach of them, 
the ſaid compound, that is to ſay,his equal ReQangle D K ſhall be rational; 
which being applyecd to the rational DE, <D L ſhall be rational, com- 
menſurable in length to DE. 

Aeain, ſeeing that AC and B C arerational , commenſurable in power 
only , the ReQtangle under them , and his double G K is Medial . which 
being applyed to the rational GF, G L 4 ſhall berational, incommenſura- 
blein lengthtoCF ; thatis ro ſay, to DE : And foraſrnuch as D K ratio- 
nal, and GK Medial, that is to fay irrational , are incemmenſur+ble, D L 
and GL < having the ſame rate as D Kand G K, ſhall be incommenſura- 
ble in length : Therefore being ſhewn rational, they ſhall be rational, 
commenſurable in power only , and therefore f che remainder D G ſhall be 
a Reſidual. I ay iris a firſt Reſidual. 

Foraſmuch as the Reangle under ACandBC, thatistoſay MK, is a 
mean proportional between the ſquares of AC and BC, thartis to ſay, be- 
tween DKandIK: DH, MK, and 1 L,are continually proportional, and 
the lines DI, ML, andIL, continually proportional , $70 in the ſame 
rate, Wheretore 8 the Retangle under D landI L, is equal to the ſquare 
of ML; thatis to ſay, a quarter of the ſquare of G L. 

And foraſmuch as the ſquares of AC and B C,or their equals DHandIK 
are commenſurable : hDTandIL, beiug in the ſame rate , ſhall be com- 
menſurable in length z therefore DL and G L being uncqual , and to the 
greateſt there beapplyed a Reftangle uuder DI and I L, equal to the quar- 
ter of the ſquare of G L thelea(t, wanting a ſquare figure, and DI being 
ſhewn commenſurable in lengthtoI L, D L (hall be more in power then 
GL, bythe ſquare ofa line commenſurable thereto in length : Wherefore 
D G being ſhewn Reſidual, and chat the whole DL i is more in power 
then G L , his agreeing line by the ſquare of a line commenſurable lh | 

thereto; 
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thereto; and chat the ſame Whole D L is corhitienſorable HTeripeh v6 the 
rational DE , by the Definition, D G ſhall be # firft Refi&ial : Therefdre 
che ſquare, &c. Which was tobe de rrionſtrated: RTE 0” FA OO '\ 


PROP. 55. THEOR: 55; 4 


The (tate of 4 Refi Fr 
B medial & B ; appljert tv i ratial 


A - _—_ _ 'S: $-E | nee 4A £) 
+ 6% + ImDB mes the breadth DG; 

\ 4 ſecond Reſidual. _ 
| , pemonſirarion Or let it be done as in the 
4 , .” precedent-Ptopofttionsjn 

*: } {uch ſortas D Hahd LK maybe equit. tm 
| F N H K the ſquares of AC and BC; and GK 
| equal ro twice the Recangle under A C 
and B C, and therefore M K equal to once the fithe ReQangte ; forafmnch 
then as AC and BC are Medials, commenſurable in power only, and 
their {quares , that is to ſay, their equals DH andI K medials. and com- 
men(ſurable : therefore © the whole D K ſhall be commenſurable to each of 
ther}, Þ cherefore medial; And DK being applyed to the rational DE, 
cD L ſhall be rational incommenſurable in length ro D E. 

Azvain, foraſftiuch as the Re&angle vhder A.C and B C is propoſed tati- 
onal, the double thereof G K ſhall be alfo rational , which being applyed 
to the rational DE , 4GL ſhall be rational, commenſurable in length 
ro DE. | : 

Bur foraſmuch as D K Medial, that is to ſay itrdtionalgand GK tatiqnal, 
are incommenſutable in length, and beiftg ſhewn rationaF; <D Land LG 
ſhall be rational , commen(urable in power ohly z and therefore fthe re- 
 mainder D G a Reſidual : I lay that iris a ſecohd Reſidual : For (asin the 


2 precedent Ptopoficioh) we ſhall ſhew that the whole D L is more in power 


then the agreeing line G L , by the ſquare of a line commenſurable thereto 
| in length : cherefore G Lbcing ſhewn commenſurable in tengrh ro the ratj- 
; onal DE, the fame D G by the Definition, ſhall 'be a fecotid Rettdual : 
Therefore, &c. Vhich was to be demonſtrated, 


Be nn ens <—nm—— 


PROP. 1co. THEOR. 76. 


The ſquareof a Reſidual ſecond medial A B, appiyed ton 
rational line D E ; makes the breadth D Ga third Reſidual. 


Demonftration L. Et there be doneas is befote ſhewn ; and it ſhall be ſhewn 

425 in the precedent Propoſition ; that D K is a Medial, and 
therefore D L rational incommenſurable in length wD E : 4hd foraſmuch 
as the Reanvle under AC and BC is medial, and rhetefore the double 
theteof, towit G K, G L © ſhall be alſorational;incommenturable in length 
to DE. X x Bur 


U—— Aa 
— 


a) 16."1C, 
b) C.24.10, 
iy 22. 10; 


d) 21; Io; 


c) 10, Io, 
f ) 74.19, 
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| 


b) 10. 10» 
c) 16, 10, 


dY10.10, 


£)74- 10, 


a) 37. 10, 
þ) 23, 10. 


c) 10.16, 


| 


d)74+ 10. 
e) 10,10. 


f19- IS, 


| 


Bur forafmuch as AC and B C are incommenſurable in length , and as 
ACtoBC, ſothe ſquareof A C to the ReQangle under AC and BC; 
b the ſquare of AC ſhall be incommenſurable to the. Rectangle under 
ACandBC: But® the compound of the ſquares of A C and BC is com- 
menſurable to the ſquare of A C , thoſe ſquares being commenſurable, de- 
ſcribed of lines commenſurable in power , and twice the ReQtangle under 
A Cand BC is commenſurable to the ſaid Regangleunder AC and B C : 
Therefore the compound of the ſquares of A C and B C, that is toſay D K, 
is incommenſurable to twice the Refangle under ACand BC, that is to 
ſay GK: andtherefore 4 DLandGL being in the ſame rate as D Kand 
GK , are incommenſurable in length , and are ſhewn rational , therefore 
DLandG L are rational , commenſurable in power only , and therefore 
e D G theremainder is a Reſidual: I ſay itis athird Reſidual. 

For we ſhall ſhew as in the 98 Propoſition, that the whole D L is more 
in er then G L, its agreeing line , by the ſquare of a line commenſura- 
ble thereto in length : Therefore ceing that Heicher DL nor GL are 
' commenſurable in length to the rational DE, as hath been ſhewn, D G 
ſhall be a third Reſidual, by the Definition : Therefore the ſquare, &c. 


| 


Which was to be demonſtrated. 


-_— OY 


PROP. 101. THEOR. 57. 


The ſquare of a line minor AB, 


”q B - applyed to a ratunal line DE, 
= CONE 
DG M IL rakes the breadth DG a fourth 
; "—T| Ref. 

Demonſiration FOraſmuch as the Com- 

| pound of the ſquares of 
__ - ACandBC, that isto ſay DK , their 

E F MN H K- cqual,isrational; DL ſhallberationa], 


commenſurable in length to DE ; and 
ſeeing that the ReQangle under AC andBC, and therefore the double 
thereof G K is medial : G L Þ ſhall be rational , incommenſurable in 
length to DE. 

"Koain » foraſmuch as D Krational, and G K irrational, towit Medial, 
are incommenſurable; D Land GL < being in the ſame rate, are incom- 
menſurable in length ; and being ſhewn rational,D L and GL are rational, 
commenſurable in power only : therefore 4 D G the remainder is a Reſidu- 
al : Ifay that it is a fourth Reſidual. For A C and BC being commen{ura- 
ble in power, their ſquares or their equal Re&angles DH and 1K; ſhall be 
incommenſurable z and therefore © D I and I L incommenſurable in length: 
And ſeeing that the ReRangle under DI and I L is equal to the ſquare of 
ML, that is to ſay, roaquarter of the {quarelof G L, as is demonſtrated 
in the 9$ Propoſition, D L fſhall be more in powerthen G L, by the fquare 
of a line incommenſurable in length therero , ſeeing rhar ro D L the great- 
eſt , there is applyed the ReQangle under DI and] L , equal to a quarter 


of the ſquare of G Ltheleaſt, wanting a {quare figure , and dividing D L 


in 


———— CC 
— 
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in parts incotnmenſurable in lengeh DI andI L : Therefore ſeeing thar D L 
the whole is more in power ehen the agreding line GLzby the ſquare of a line 
incommenſurable in lengeh thereto, andthe whole D L is ſhewn commen- 
ſurable in lengrh to the rattonal DE : by the Definition D G ſhall be a 
fourth Reſidual : Therefore, &c, Vhich was to be demonſtrated; 


PROP, 102» THEOR. 798. 


The ſquare of ale A B, which 
B with a Spare rational GK,makes the 


whole Meaal, applyed to a rativ- 
| nal line DE , makes the breadth 
Tas | D G, a fifth Reſidual. 


| 
D G&---M. 1 


—_— 


0 a os ws + ſhewn; foraſmuch as the 
compound of the ſquares of A Cand BC, 
or his equal DKis Medial: D L 2 ſhall be rational , incommenſurable in 
lengthtoDE, and foraſmuch as the ReQangle under AC and BC, or 
| the double thereof G K is rational , G L ® ſhall be rational, commenſurable 
in length toDE. | 
And foraſmuch as D K Medial, or irrational, and G K rational, atrein- 
commenſurable; < D Land G L having the ſame rate , ſhall be incom- 
menſurable in length : Bur they are ſhewn rational : Therefore D L and 
G Lare rational ,commenſurable in power only : therefore 4 the remainder 
D Gisa Reſidual : I ſay ir isa fifth Reſidual, 
For as in the precedent, it ſhall be ſhewn that D L the whole is mote in 
ower then G L the agreeing line , by the {quare of a line incommenſura- 
ble in length thereto : Therefore ſeeing thar the agreeing line GL, is 


DG ſhall be a fifth Reſidual : Therefore, &c. Which was to be demon- 
trated; 


— — 


> ———__ 


PROP. 103, THEOR. 79: 


or 2 co Ee IE 


The ſquare of a line AB , making with & Space medial, the 
whole Meazal, applyedto a rational line DE , makes the breadth 
DG, a ſixth Reſidual. 


Demon(lration} Er the ſame be done as in the former; foraſmuch as, as 
| well the compound of the ſquares of AC andBC, or 

D K his equal, as the ReQangle under A C and BC: and therefore the 
double thereof G K is medial, as wel « D L as G L, thall be rational, in- 


commenſurable in length roD E, and the ReQtangle-under A C andB C; 
| X x 2 and 


> fk. A— 


| Demosſtration [. Et it be done as is before 


ſhewn commenſurable in length to the rational DE , by the Definition, | 


a) 23.10; 


b)21; I Oo; | 


c) 10.10, 


d) 74« 10; 


4) 23-to; 


— 


—c— 
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þ)14- 10. | andehe double thereof GK commenſurable 3 G K >.ſhall beancommenſy. | 
| | rable to the ſaid compound, that is ro ſay, 

51] - -toDK. Andtheretore'<D Land G L ha- 

B ving the ſamexrare as D Kand'G K, ſhall | 


| _ 2a bromnmenO be incommenſurable inlength. And they 
x | 


Q 
A 
Lon 
Q 
. 
Lond 
© 
- 


are fhewn rational : Therefore D L and 

G_ M_IL G L are rational, commenſurable in pow- 

- cronly; therefore 4 D Gis a Reſidual: I 
| ' | ſay it1s a ſixth Reſidual. 

| For as in the 101 Propoſition, we ſhall 

| | | _ that the whole - L is _ in pow- 

_ — er then the agreeing line G L , by the 

E F N HK ſquare of a line mamenſoedle in 

length thereto : Therefore ſeeing that nei- 

ther DL nor GL is commenſurable in length to the rational DE ; by 

| the Definition , DG ſhall be a ſixth Reſidual, Therefore, &c. Which 


| was to be demonſtrated. 


d) 74-19. 


— 


PROP. 104, THEOR. 80. 


The raght line D E commenſurable 
A——1—C mn lengthto a Reſidual AB, 1s alſo 
D—1i—F a Reſidual , and of the ſame order 


4 as AB. 


Demonſtration FP Or letitbeas ABroDE, *{oBCtoEF, therefore Þ the 
whole A C ſhallbe tothe whole DF, as ABtoDE; or 
BC toEF: foraſmuch thenas A Band D E are propoſed commenſurable 
in length, <-ACandDF, andBC andeE F, ſhall be alſo commenſurable 
inlengrth; and foraſmuch as AC and BC are rational, their commenſy- 
rables D FandE F ſhall be rational: Again, foraſmuch as AC istoDF, | 
asBCistoEF; andalternately, as ACtoBC, fo DFroEF: and AC 
and BC are commen(ſurable in power only : Therefore D F and E F ſhall 
be alſo commenſurable in power only, and being ſhewn rational, the re- 
 mainder D E is a Reſidual : 1ſay thar itis of the ſame order as A B. For firſt 
let AC be more in power then B C, by the ſquare of a line commenſurable 
d)1i5-10, | inlengththereto; that ugy D F ſhall be more in power then E F, by the 
ſquare of a line commenſura le inlength thereto: Therefore if A C be com- | 
menſurable inlength to the rational expoſed,to the end that AB may be a firſt 
Reſfidual,DF hall be alſo commenſurabie in lengrh co the rational] expoſed, 
ſeeing that as well the rational expoſed,as DF,is commenſurable in length to 
the ſame A C ; Therefore, by the Lefinition,DE ſhall be a firſt Reſidual , 
| ro wit, of the ſame order as A B. Burit B C be commenſurable in length to 
the rational, in the ſame manner E F ſhall be commenſurable in length | 
to the rational ; therefore che one and the other A Band D E, by the Defi- 
nition ſhall be a ſecond Reſidual. | 
Laſtly, it neirher the one or the other A C nor B C, be commenſurable | 
c) 14.10, in length to the rational expoſed 4 © alſo neither the one nor the other DF | 
nor E F ſhall be commenſurable in length to the ſame rational : Therefore 
as 
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a) 12.6, 
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c) 10.10, 
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as well the once as the other A BorDE, ſhall be a third Reſidual by the 
Definition. # ik Bu. 

Now let A C be more in power then BC , by the ſquare of a lineincom- 
menſurable in length chereto z: chat being *fD F ſhall be more in power then 
EF, by the ſquare of a line which ſhall be incommenſurable in length 
thereto. Wherefore we ſhall ſhew as before , that D E is a fourth > fitth, 
or ſixth Reſidual. Therefore, &c, Which was to be demonſtrated, 


PROP. x05. THE OR. 8r. 


B The right lineD E , commenſarabls 
"APPL to a Medial Reſidual AB , is alſo a 
ae” Reſidual Medial, and of the ſame order 


05 AB. 


Demonſtratio:F,Oras ABisto DE, aſolet BCbetoEF: Therefore the 
whole AC ſhall be to the whole DF, as ABtoDE, and 
BCtoEF: foraſmuch then as AB and DE are propoſed commenſura- 
ble, BBCandEF, and ACandD F ſhallbe alſo commenſurable; and 
AC and B C being Medials D Fand E F < commenlurable to them, ſhall 
be alſo Medials. : 

Again, A C being toDFasBCtoEF, andalternately, as A Cto BC, 
ſoD FtroE F;, bur A C and B Care commenſurable in power only ; Thete- 
fored D F and EF ſhall be commenſurable in power only : WherEfore 
D FandE Fbeing ſhewn Medials, the remainder < D E ſhall be a Reſidu- 
al Medial': I ſay chat it is of the ſameorder as AB, for ſeeing that as AC to 
BC,ſoDFroEF:andas AC to BC, fothe ſquare of A C to the ReQangle 
under AC and BC,andas D Fto E F,fo the ſquare of D F to the ReQtangle 
under DFand E F: Therefore as the ſquare of A C to the Reangle un- 
der AC andBC, ſotheſquareof DF to the ReQangle under DF and 


|EF: andalternately, as the ſquare of A C to the ſquate of D F: ſo the 


ReRangle under AC and BC, to the ReQangle under DF and EF: 
therefore the ſquare of A C being commenſurable to the ſquare of D F, 
A CandD Fbeing ſhewn commen(urable , * the ReQangle under A C and 
BC ſhall be commenſurable ro the Rectangle under DF and E F: thete- 
fore if the ReQangle under AC and B C be rational, in ſuch fottas A B 
may be a firſt Reſidual Medial, the ReQangle under D FandE F, com- 
menſarable thereto , ſhall bealſo ratjonal; and therefore s D E ſhall be a 
Reſidual firſt Medial: bur if the Re&angle under A C and B C be Medi- 
al, inſuchſort as AB may be a ſecond Reſidual Medial : the ReQangle 
under DF and E F,, commen(ſurable thereto , h ſhall be alſo Medial : 
Therefore i D E ſhall be a {econd Reſidual Medial : Thereforc,&c. Which 
was to be demonſtrated, 
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a) 126; 


b) r0, 10% | 
C) 24 10; 


d) IO, I, 
©)75z76:10;} 


f) IG: 19; 


s) 75-109, 


h) 24-1 Os 
i ) 76: 10; 
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' _ B Opt ; ; 

"Fs IP The right line DE, commenſura 

| ble to a line mmor AB, 1s alſo a line 
mn mUnur. 


| Demonfiratios FFOr let be done as is before ſhewn, in ſuch ſort as A Band | 
BC, may have the ſame rate to DE andEF, as ACto 
D F, asin the former Propoſition, D F and E F ſhall be commenſurable 
to ACandBC, beitin length and power , or in power alone; and ſccing 
that as A Cis toDF, ſoBCistoEF, andalternately, as ACtoBC, 
2)226 |ſoDEtoEF, *astheſquareof AC tothe ſquareof BC, ſo the ſquare | 
of D F to the ſquare of E F ; and in compounding , as the compound of the 
ſquares of A C and BC, to the ſquareof BC, ſo the compound of the 
ſquares of D FandeE F, tothe ſquareof E F : and by permuration, as the 
compound of the ſquares of A CandBC to the compound of the ſquares 
| of DFandEF, ſothe ſquareof B C to the ſquare of E F : But the ſquare 
of B C is commenſurable to the ſquareof EF, BCandE F being ſhewn 
þ) 10. 10, | commenſurable : Therefore brhe compound of the ſquares of A C and 
'BCis commenſurable ro the compound of the ſquares of DFandEF : 
But the compound of the {ſquares of AC and BC is pry rational ; 
c) 9. d. \ Therefore c the compound of the q___ of DFand E F isrational. 
| Again, as is ſhewn in the precedent Propoſition , the Refangle under - 
ACandBC is commenſurable ro the ReQangle under DE and EF: bur 
| d)C.24.10. | the ReQtangle under A Cand BC is propoſed Medial ; therefore * the Re- 
Qangle under D FandE F, ſhall be alſo Medial; and ſeeing that as A C 
is tfBC, ODF is toEF: andAC and BC are incommenſurable in 
e) 10.10. |power, DFand E F <ſhall be alſo incommenſurable in power : therefore 
| DF AndE F being incommenſurable in power , and making the compound 
{f)77-10. | of their ſquares rational, and the ReCtangle under them Medial : f DE 
ſhall be a Minor : Therefore, &c. Which was to be demonſtrated. 


Es 
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PROP. 107. THE OR. 8z. 


= The r1ght hneD E, commenſurable| 
" FOO a , toalm AB, the which nith a Space 
D — VET rational , makes the whole medial , the 


ſame us alſo a line making nith a Space 
| rational a whole medial. 


| DemonſlrationF7Or having made the ConſtruQion as before, it ſhall be 

ſhewn as in the precedent Propoſition, that the compound | 

| of theſquaresof AC andB Cis commenſurableto the compound of the 

a)C.24-10.| ſquares of DFandEF, therefore the one being propoſed medial, the | 

| | other ſhall be alſo Medial, 
| 


Again, 


2. 
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| 2 whole medial. W hichwas ro be demonſtrated. 


| 


| 


| 


j 


| 


Again, (as in the 105 Prapoſition,) ir ſhall be ſhewn that che 'ReQangle | 
under AC and BC is commenſurable to the ReQangle under DF and 
EF; therefore the one being propoſed rational , Þ the other ſhall bealfo 
rational; Andlaſtly, as is ſhewn in the precedent Propoſition, D Fand 
E Fare inotabtenſirable in power ; Wherefore D F and E F being incom- 
menſurable in power,and making the compound of their ſquares medial,and 
the ReRangle underthcm rational : < DE ſhall make with a Space rational, 


WCC 


. PROP. 108, THEOR. 84. 


n The right line DE, commenſarabke 
_— zo the line A B , thewbich with a Space 
Woes medial , makes a whole medial , the 


ſame 1s alſo a line making auth a Space 
medial a whole meatal. 


Demorſtratios FOr having made the Conſtruction as before, we ſhall thew 
as in the 106 Propoſition , that the compound of the ſquares 
of ACand BC, is commenſurable ro the compound of the ſquares of D F 
andE F; theretore the compound of che ſquares of AC and B C being pro- 
poſed Medial; *chatof the ſquares of D F and E F ſhall bealſo model 
Again, (as in the 105 Propoſition) it ſhall be ſhewn that the ReRangle 
under AC and BC is commenſurable co the Reangle under D F and E F; 
therefore the one being Medial, the other ſhall be alſo Medial. Andas in 
the 106 oy ae DFand E F ſhall be incommenſurable in power. 
Laſtly , foraſmuch as the compound of the ſquares of DF and EFis | 
cotnmenſurable to the compound of the ſquares of A C and BC, asis ſaid, 
and the ReCtangle under D FandEF is commenſurable ro the ReRangle 
under A C and BC. But the compound of the ſquares of AC and BC, 
and the Refangle under AC and BC are propoſed incommenſurable : 
Therefore the compound of the ſquares of DFand EF, andthe ReQan- 
gleunder DF and EF ſhall be incommenſurable : Wherefore D F and 
E F being incommenſurable in power , and the compoundof their ſquares 
Medial, and incommenſurable to the compound of their ſquares; ÞbDE 
makes with a Space Medial a whole Medial Therefore, &c: Which 
was to be demonſtrated, 
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PROP. 109. THEOR. 85. | 


Y oy If a Space medial CD , be | 
I cut from a rational A D , tbe 
I G ; riebt tne which 1s equal tn power 


F . 
AP——C—<C<CG —7 tothe reſiof the Space AB, us oe | 
of theſe two Trratunals ; to wit, | 
D Reſidual, or Minor. | 


Demon- | 


a)C.24 18. 


b) 79910. 
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Cc) 23.10, 


d) 74.10. 


e) 92, 10. 


ft) 95-IO, 


4) 23-19, 


b)z1.10, 


c) 13.10. 


d) 74-10, 
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DemonſtratiosF;Or let the rational E F be expoſed, ® to which let there be 
| applyed the Rectangle E G equal ro A B, and to GH the 
Re@anele HI, equaito AB, andto GH the ReQangle HI, equaltoC D, 
iff ſuch ſort as the whole EI may beequal to the whole AD ; foraſmuch 
thenas E I equal to A D rational is rational, Þ EK ſhall be rational, com- 
menſurable in length to E F rational. | 
Again, foraſmuch as HI equal to CD medial is medial : HK ſhall be 
rational, incommenſurable in length ro E F, Wherefore E K being com- 
menſurable in length toE F ; Bur H K incommenſurable in length to the 
ſameEF, <EK and HK ſhall be incommenſurable in length, and being 
rational, they ſhall be rational, commenſurable in power only ; and there- 
fore «4 the remainder E H is a Reſidual, andH K an agreeing line thereto : 
Therefore E K is more in power then H K, by the ſquare of a line which is 
therero commenſurable in length,or incommenſurable. 
If E Kbe more in power then RH K, by the {quare of a line which is com- 


menfurable in length thereto, the whole E K being alſo ſhewn commenſu- | 


rablein length to E F rational : by the Definition , E H ſhall be afirſt Refi- 
dual: Wherefore the line equal in power to the Space E G , conteined un- 
E F rational , and the firſt Reſidual E H ; that is to ſay, the Space AB, e- 
qualtothe ſame, is a Reſidval: Bur if E K be more in power then H K, by 
the-ſquare of a line which fhall be incommenſurable thereto in length. 
The whole E K being ſhewn commenſurable in length to E F rational, ac- 
cording to the Definition , E H ſhall be a fourth Reſidual; Wherefore the 
line equal in power to the SpaceE G, conteined uuder E F rational, and 
E Ha fourth Refidual ; that is to {ay the Space AB equal thereto, fis a 
Minor: Therefore, &c. Which was to be demonſtrated. 


PROP. rio. THEOR. 86. 


5 - 


o 


If a Superfte rational CD, 
be cut from a mecial AD, they 
make two other 1rratiumals ; to mit, 
either a Reſidual firſs meal , 
or a line making with a S, pare ratl- 
onal a mbole medal. 


Et be done the ſame 
| | Conſtruction as before : 
Foraſmuch as E I equal tothe Medial A D, is medial, EK a ſhall be ratio- 
nal, incommen(urable in length ro E F. 

Andforaſmuch as HI equal tothe rational CD is rational : HK Þ ſhall 
be rational, commenſurable in length roE F : Therefore H K being com- 
menſurable in enged to EF; but EK incommenſurable in length to the 
iameEF, HK and EK < ſhall be incommenſurable in length, and are ra- 
tionals, they are then rational, commenſurable in power only: Therefore 
{rhe remainder E H is a Reſidual, and HK an agreeing line thereunto 
___ there- 
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therefore E K is more in pawer then H K, byrhe ſquare of a line commen- 
ſurable thereto in leageh , or incommenſurable, if commenſurable , and 
the agreeing line H K being ſhewn commen{ſurable in length co E F ratio- 
nal , by the Definition, E H ſhall be a ſecond Reſidual : Therefore the line 
equal in power to the Space E G, conteined under E F rational, and E H, 


incommenſurable in length rherero, the agreeing line H K being ſhewn 
commenſurable in lengehto E F rational , E H ſhall be a fifth Reſidual, by 
the Definition : Therefore the line equal in power to the $ pace E G, con- 
reined under E F rational, and the fifth ReſidualE H , that is ro ſay A B, 
equal thereto, is a line f which with a rational makes a whole Medial : 
Therefore, &c, Which was to be demonſtrated. 


PROP. ini, THEOR. 87. 


Kk 


If a ſaperficies medial C D, be 
cat from a ſuperficies medial AD, 
encommenſurable to the whole, there 
1s matte two other irratiunals ; tt 
wit , a Reſidual ſecond meatal; 
or a lins making with a ſuperficies 
medal, & whole mcahal. 


'D 
B 


DemonſtrationF{Or having made the ſame Conſtruction as. before : Fora(- 
muchas EI and HI, equal co the Medials A Dand CD are 
Medials; E K and H K 2 ſhall be rational, incommenſurable in length ro 
EF; and ADan4CD, tiatisrofay, EI and HLbeing propoſed incom- 
menſurable,bE Kan1H K haviaz the ſamerare , ſhall be incommenſurable 
in length, andare rational, therefore chey are rational , commenſurable 
in power only : therefore © E H remiining 15 a Refidual,and H K an agreeing 
line chereco, therefore E K is mare in paw-r thea H K , by che ſquareof a 
line commenſutavle thereto in lengrh, or incommenſurable. | 
It by che ſquare of a line waich m1y be commenſurable thereto in lengrh; 
both che one and the other E H an4 H K being thewa not commenſurable in 
lengthto E F rational, aecordinz ro Definition, E H ſhall be a third Refi- 


[dual. Wheretore the line equal in pgwer ro the Space K G , conteined un- 


der che rational EF, aniche third Re{idual E H , that is to fay A Bequal 
thereto, is a Reſidual ſecond Me.lial ; Bur if E K be more-in power then 
H K, by the ſquare of a line incommenſurable in length thercro, neirthet 
theone ngrtheother E Knor H K , beinz commenſurable in lengrh roE F 
rational yas is demonittated by che Definicion, E H ſhall be atixth Reſi- 
dual: Taerefore the line cqual in power tro E G , conteined under E F rati- 


_ 


a ſecond Reſidual, tharis toſay, A B equal thereto, <is a Reſidual firſt 
medial: Bur if E K be more in power then H K , by the ſquare of a line 
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C) 61,10, 


d) 12.10. 


ec) 14. 10, 
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onal, and EH a ſixth Reſidual, thatis roſay, A Bequal thereto, is thar 
which with a Space Medial makes a whole Medial: Therefore, If, &c, 
Which was to be demonſtrated. 


— 


PROP. 112. THE OR. 88. 


The hne A, called Apotome 


Bo —- orReſidual, wt the ſame as the 
D | ; , 
ed line of twonames, or Binomial. 
+ Demonſtration FOr let A be a Binomial (if 
poſſible) and having expo- 
C ſed the rational BC, 3letrhcre be applyed 


ro BC the ReQangle CD, cqualto the 
ſquare of A ; Foraſmuch then as A is a Reſidual , the breadth BD 
b ſhall be a firſt Reſidual : Let then D E be an agreeing line there- 
to ; Therefore by the Definition of the firſt Reſidual, BE and DE 
ſhall be Rational , commenſurable in power only, and B E ſhall be 
more in power then DE , by the ſquare of a line which ſhall be com- 


\menſurable in length thereto z and B E ſhall be commenſurable in length ro 


B C rational : Again A being alſo propoſed to be a Binomial ; < the ſame 
breadth B D ſhall be a firſt Binomial: Let BF be his greateſt name: 
Therefore by the Definition of the firſt Binomial B F and F D ſhall be ra- 
tional , commenſurable in power only, and BF ſhall be more in power 
chen FD, by the ſquare of a line commenſurable in length thereto, 
and BF ſhall be commenſurable in length ro the rational BC ; there- 
fore as well BE, as B F being commenſurablein lengthtro BC; 4BE 
and B F ſhall be alſo commenſurable in length ro one another : 
Wherefore the whole BE , being commenſurable in length to his 
part BF , the ſame BE ſhall be alſo commenſurable in length to his 
part BF , the ſame BE ſhall be alſo commmenſurable in length to 
the other part FE ; and therefore B E being Rational, FE ſhall be 
alſo Rational. 

And foraſmuch as the two BE and F E, are commenſurable in length , 
BE is incommenſurable in lengthro DE (B E and D E being Rational, 
commenſurable in power only,) < the remainder FE ſhall be incom- 
menſurable in lenoth to the ſame DE : Bur as well FE as DE, is 
ſhewn Rational : Therefore F E and DE are Rational , commenſura- 
ble in power only : Wherefore the remainder FD , f is a Reſidual, 
and therefore Irrational, Bur it is alſo ſhewn Rational, which is ab- 
ſurd: Therefore, &c., Which was to be demonſtrated, 
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COROLLARIE. 


From theſe things demonſtrited, may be gathered, that the 
Reſidual, and the other Irrationals following the ſame Reſidn- 
al, are ncither Medials, nor the ſame to one another. 

For the ſquare of 4 Medial applyed to a Rational , mdkes 
2 the breadth rational, incommenſurable in length to the Rati- 
onal propoſed. 

But the ſquare of the Reſidual applyed to a rational line, 
makes bthe breadth, a firſt Reſidual. | 

And the ſquare of the Reſidual firſ® Medial, applyed to 2 
rational line, c makes the breadth a ſrcond Reſidual. 

But the ſquare of the Reſidual ſecond Medial , applyed to 
a rational line , q makes the breadth a third Reſidual. 

Furthermore the ſquare of the Minor applyed to a rational 
line, © makes the breadth a fourth Reſidual. 

But the ſquare of a line, the which with a ſpace rational, 
make s a whole Medial, applyed to a rational line, * makes the 
breadth a fifth Relidual, | 

Laftly , the ſquare of a line , which with a Space Medial 
makes a whole Medial , g applyed to a rational line , makes 
the breadth a fixth Reſidual. | | 

Therefore: theſe breadths being different from the breadth of 
the Medial, and to one another ; I ſay, from the breadth Me- 
dial, being the one is rational, and the others irrational : But 
to one another ; foraſmuch as they are not Reſiduals of the 
ſame order : it is manifeſt that the Reſidual and the other Ir- 
rationals following do differ among themſelves , and from the 
Medial. 

But foraſmuch as it is ſhewn in this Theorem , that the Re- 


 fidual zs not the ſame as the Binomal 3 and that the ſquares 


of the Reſidual , and of the other five Irrational following, 
applyed to a rational line, makes the breadths a Firſt, Second, 


Third; Fourth, Fifth, and Sixth Reſidual ; but the ſquare of | 


the Binomial , and the other five Irrationals following applyed 
to a rational linc makes the breadth a Firſt, Second, Third, 
Fourth, Fifth, and Sixth Binomial. It 3s manifeſt that the 
breadths of the Reſidual , andthe other five Irrationals fol- 
lowing , are not the ſame as the breadths of the Binomials , 
and the five other Irratienals following , foraſmnch as not any 
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Reſidual, is the ſame as any Binomial : Therefore the Re ſidual 


| others following : Wherefore as well thoſe as the others, do dif- 


and the others following, do differ from the Binomial , and the 


fer from the Medial, in ſuch ſort as any whatſoever rational 
line being propoſed, there will be 13 Irrational lines differing 
from one another , of which we have diſcourſed hitherto , and 


they are theſe following. 
x The Medial line. 


2 The Binomial line, or line of two names. 
3 The firſt Bimedial. 
4 The ſecond Bimedial. 
5 The line Major. 
6 The line equal in power to a Rational and a Media]. 
The line equal in power to two Medials. 
The Reſidual, or Apotome. 
9 The Reſidual firſt Medial. 
x0 The Reſidual ſecond Medial. 
1x The line Minor. 
12 The line making with a Superficie Rational, a whole 
Medial. 
13 The line making with a Superficie Medial , a whole 
Medial. 


PROP, 113, THEOR. 89. 


x BF IH The ſquare of a ratunal 
4, | 


line A, being applyed to a Bino- 
a G mal lntBC, make the breadth 
dL B# Refuual, of which the 


CC 


. ram Sare commenſurable , and| 
proportional to the names BD and D*C, of the Binomial B C, 


| 


; 
Cried Gram. 
i 


and over and above the Reſidual F, is of the ſame order as the 
Binomal BC. 
Demonſtration _— :toDC the leſſer name, let there be applyed CG, 


equal ro.the ſquare of A, and therefore ro BE, making | 
DG thebreadth; and lerB Hbe equal ro D GandBE, CG oy <p , 
v1 


aSBC ſhallberoDC, ſoDG, or his equalBH, toBF, andin ing; 


as 
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as BD to DC, ſo HF te FB: ButBT) is greater then D C there- 
4ore H F ſhall be greater then FB. Let FI be equal tro FB, and ler 
it beas HI to IF, ſo FB to BK: Therefore in compounding H F ſhall 
be col F, or to his equal FB, as FK toBK: Buras HF toBF, foBDis 
ſhewn toberoD C: Therefore alſo as B D ſhall be ro D C, ſoF Kro BK : 
But B Dand D C (names of the. Binomial B C) are rational , commenſu- 
_— power only ; Therefore Þ F K and B K are commenſurable in power 
only. | 

A ain, H F being toBF, asSF KtoBK, <the Antecedents HF andF K 
togerher, ro wir, H K the whole, ſhall be roFB and BK conſequents ; 
thatis toſay, roF K the whole, as F KtoBK: therefore F K is a mean 
11007 Yn HKandBK, therefore das H K the firſt, roB Krhe 
third, 4o the ſquare of H K the firſt, tothe ſquare of F K the ſecond : But 
foraſmuch as * G rational (beingequal to the ſquare of A rational , apply- 
edtro DC rational,) makes © the breadth DG rational, — in 
lengthroD C; H Bequalto D G , ſhall be alſo rational , commenſurable 
in lengthto DC,and itbeing ſhewn that as BD is ro D C,ſo FK isto BK: But 
as FKistoB K,ſo HH K to F K;allo as BD ſhall be ro DC,ſo HK ro FK:there- 
fore fas the ſquare of BD to the ſquare of D C , ſo the ſquare of H Ko the 
ſquare of F K. But the ſquare of B D is commenſurable ro the {quare of DC: 
(BD & DC names of the Binomial BC rational;commenſurable in power;) 
Theretore 8 the ſquare of H K (hall be alſo commen(urable to the / ante of 
F K; bur as the ſquare of H Ktothe ſquare of F K,ſoH KroBK : therefore 
h H K is commenſurable in length to BK : and therefore i crothereſt BH : 
But BH is ſhewn rational, therefore H K commenſurable thereto, 1s ratio- 
nal; and therefore B K commenſurable ro H K, is rational : Therefore 
F K being ſhewn commenſurable in power only toB K , F K ſhall be alſora- 
tional ; therefore F K and B K being rationals, and ſhewn commenſura- 
ble in power only ; * the remainder B F ſhall be a Reſidual z and B K ſhall 
bean agreeing line thereto , which is firſt propoſed. | 

But toraſmuch as the whole H K is ſhewn commenſurable in length to 
his part BK, BKand BH ! ſhall be commenſurable in length ; There- 
fore B H being ſhewn commenſurable in length to DC , BK ſhall be alſo 
commenſ\urable in length ro DC, as appeares by the 12 Propoſition of 
this Book. | 

And it being ſhewn thatas BD is toDC, foFKtoBK, and by per- 
mutation, as BD toFK, foDCroBK, butDC and BK are thewn 
commenſurable in lengeh : Therefore m B D and F K ſhall be alſo commen- 


and BKtoDC, FK and BK namesot the Reſidual BF , ſhall be com- 
menlurable in length to BD and D C, names of the Binomial B C, which 
15 in the ſecond place propoſed, 

Alfo it being demonſtrated, that as BDistaDC, ſoFKisto BK: F K 
and B K, names of the Reſidual, ſhallbe in the ſame rate as B D and D ©, 
names of the Binomial B C , which is inthe third place ptopoled, 

Laſtly, B D is more in power then DC, by the ſquare of a line com- 
menſurable in length thereto, or incommenſurable , if it be more in power 
by the ſquare of a line commenſurable in length chereto; B D being ro 
DC,asEKto BK, n FK hall bealſo more in power then BK, by the 
{quare of a line which ſhall be commenſurable in length thereto, and if 
B D be more in powerchenD C, by the ſquare of a line commenfurable 


thereto in length , F K 9ſhall be more in power then BK, by the ſquare of a 
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{urable in length : Therefore F K being commenſurable in length toBD, | 
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line incommenſurable thereto in length; and if BD be commenſurable in 
length to the rational expoſed F Ky 
thewn commenſurable in length to 


KD FI BDichallbealſocommenturable in 
| length to the ſame rational, as ap- 

"I "I FA — z P- by the xs Propoſition of this 

, D Book, Bur it DC be commenſu- 


rable in length to therational B K;by 
, the ſame reaſon it ſhall be commen- 
ſurable in length to the ſame rati- 
onal;andlaſtly,if neither BD nor DC 
be commenſurable in length to the rational, neither F K P nor B K alſo ſhall 
be commenſurable in length to the rational propoſed: Therefore BF Reſidu- 
al is of the ſame order as BC Binomial, as appeares by the ſecond and 
third Definitions , which is inthe fourth place propoſed : Therefore, 8c. 


A 


Which was to be demonſtrated. 
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PROP. 114 THEOR. go, 


A The ſquare of a rational hne 

B —I A, being apphed to a Reſidual 
| 2 BC , makes the breadth B E a Bt- 
C— nomal , whoſe names are commen- 
"2 ſarable to the names BD and CD, 

E 2 of the Reſidual BC, and in the 


ſame rate : and over and above, the 
Binomial BE is of the ſame order as the Reſidual C. 


———_ let there be alſo applyed to the whole BD the ReQan” 
eleBF, cqual to the ſquare of A; thatis to ſay,toCE)> 
making BG the breadth; foraſmuchas BFand CE are equal, 2 as BE, 
ſhall bero BG, ſoBDtoBC: andby converſion of reaſon, as BE to G E, 
ſo BD fhallbetoC D. 

LetE G alſo be divided in H, according tothe rate of BE to GE, to the 
end that BE A maybe toHGasBE toGE : butas BE the whote is ro GE 
the whole, ſoEH cutoff from BE, toH G cut off from GE: BH the 
remainder of BE, ſhall be alſo to H E the remainder of G E, as the whole 
BE to thewhole GE. 

But as BE wastoGE, ſoEHto HG, Therefore alſoas BH hall be to 
HE, ſoEHtoGH; therefore HE is a mean proportional between B H 
and G H : Wherefore das BHthe firſt, tvG H the third , ſo the ſquare 
of BH the firſt, to the ſquare of H Erthe ſecond : Butas BDto CD, fo 
BE toG E; that istoſay, BHtoHE, and BDtoC D, names of the Re- 
fidual BC, being rational> commenſurable in power only; cBHand HE 
are 


he ——_ 


4 


| 


; fourth place propoſed: Therefore, The Square, &c. Which was to be 
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HE commenſurable : Therefore BH and G H being in the ſame rate as 
the ſquares of BH and H Ezas hath been demonſtrated ,* are commenſura- 
ble in length ; and the whole BH being conimenſurable in length to its 
part GH, 4 it ſhall beallſo conutrarrnith in length tothe other part BG. 

Bur B D being rational, to wit, the greateſt name of the Reſidual B C, 
and theReRangle B Frational , being equal to the ſquare of A rational ; 
<jts breadth BG, ſhall be rational, commienſurable in lenyth ro BD : 
Therefore f B H is comimenſurable in length to the ſame rational BD; and 
—_ is rational, BH and BG having been ſhewn commenſurable in 

ength. | DS | | 

And ſeeing that B Hand HE are ſhewn commenſurable in power only ; | 
and BErational, HE commenlurable thereto, is alſo rational : There- | 
fore BHand HE are rational, commenſurable in power only ; Therefore 
s BE isa Binomial, which is firſt propoſed. 

But it being ſhewn that BH isto HE, as BD toCD, and alternately, 
BHtoBD, as HE co CD; but BH being fhewn commenſurable in length 
toBD, tHE ſhallbe alſo commenſurable in length to C D : Wherefore 
BHandHE, names of the Binomial BE, are commenſurable in length 
to B _ CD, namesof the Reſidual B C, which is inthe ſecond place 

ropolted. 
; They arealſointhe ſame rate. Ir being demonſtrated that BHistoHE, 
as BDro CD, which is in the third place propoſed. 

Laſtly; cicher B D is more in power then C D , by the 
commenſurable in length thereto, or is incommenſurable : 


ſquare of a line 
if commenſura- 


be commenſurable in length thereto ; and it incomenſurable;ic ſhall be more 
in power, by the ſquare of a line which ſhall be incommenſurable thereto in 
length: and if B Dbe commenſurable in length to the rational expoſed,BH 
i ſhall be ſo alſo, being commenſurable in length to BD, commenſurable in 
length to the Rational. Bur if C D be commenſurable in length to the 
Rational z, AE by the ſame reaſon , ſhall be fo alſo. If neither the one 
nor the other, B Dnor C D, be commenſurable in length to the Rati- 
onal , alſo k neither BH nor HE , ſhall be commenfſurable in lengrh 
thereto: Therefore by the Second and the Third Definitions, BE 15a 
Binomial of the ſame order as B C , the Reſidual which is in the 


demonſtrated. 


PROP. 115: THEOR. 91. 


FE DDRLTY "AR, « If a Space AB, be conteined 
"Om | under a Reſidual A C,and under a 
—— line called a Binomial C B, whoſe 
names CD and DB , are com- 

E and 


men{erable to the names C 


are alſo commenſurable in powet , and therefore the ſquares of BH and | 


B H ſhall be alſo more in power then H E, by the ſquare of a line which ſhall | 
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ELEMENT Lib.is. 


AE, of the Reſidual AC , and m the ſame rate (CD 0 
DB, 45CE 70 AE,) the r1ght line B, equal in poper to the 


| ſame Space AB, is a Rational. 


| 
| 


Demonſtration E 
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4D 
| ; 
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Or having expoſed tne Rational G, let * there be applyed 
tro the Binomial C B, the ReRangte C H, equalta rhe 
ſquare of G: Therefore b the breadth BH, ſhall be a Reſidual : 'ſherefore 
the names H I and BI are commenſurable in length ro the names C D and 


DB, andin the ſame reaſon; towit, HI 
to BI, as CD to DB; and therctore as 
E to AE, and by permutation. -as the whole 
HI ro the whole CE : fo the part cut off 
BI, to the part cut off AE : Therefore 
c the remainder BH ſhall be to the remain- 


{ der AC, as the whole HI is to the whole 


CE: But HI iscommenſurablc in length to 
CE, as well HIas CE being commenſura- 
ble in length to C D: Therefore dB His 


commenſurable in lengthro AC , and therefore HC is commen(urable to 
B A:H Cbeing to B AzasH Bto AC. But H C being equalto che ſquare of 
the Rational G, is Rational : Therefore B A commenſurable thereto, ſhall 
be Rational: Therefore F equal in power to the ſame, ſhall be Rational : 
Therefore, &c, Which was to be demonſtrated. 


COROLLARIE. 


From this it is manifeſt , that a Space rational , may be 
conteined under two Irrational lines : 
ACandCB a Reſidual and a Binomial,which are Irrationals, 
is ſbewn to be rational. 


For A B conteined under 


PROP. 116, THEOR. 92. 


Of the Meatal line A B, there 
are made an infunt: number of Ir- 
ratzonals, and not one of them the 
fame with any one of the Ante- 
cedents. 


Or the Rational A C being propoſed , let the Space AD 
be contcined under A B Medial, and A C rational , There- 


NO = E 
4 

T 

| 

GD 

—_—_—_ 


| fore AD contcined under AD rational, and AB irrational , is irrational : 


Ler 


| 


"3 6 . 
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; of ACandC G, dequal tothe faid ſquareof A G, ſhall be alſo the qua- 
{ drupleof the ſquare of F G : Therefore ghe three ſquares of A C, CG, 
and G F, together, ſhall be the quintuple W rhe ſquare of G F ;- but the 
| {quares of C Gand of G F together, fides of the Hexagon and of the 
| Decagon, are < equal to the ſquare of CH, the fide of the Pentagon, 
| theretore the ſquares of AC and of CH, are quintuples of the ſquare of 
' GF. Which was propoſed. Now 

' Ler IK be. the diameter of the ſphere conteining the Dodecahedron 
; and the Icoſahedron ; and let ABCHE be one Pentagon of the ſame 
| Dodecahedron, and L MN atriangle of the Icoſahedron : I ſay that one 
and che ſame circle conteineth che Pentagon ABCHE, and thetriangle 
LM N; thatistofſay , that the circles which circumſcribe ABCH E 
| and LM N), are equal, and thatir is noother than one and the ſame; for 
having drawn A C (ubtending the angle B of che Pentagon, 4 A C ſhall be 
the (ide of the cube inſcribed in the ſame ſphere. 


— 


ſphere , may be quintuple the ſquareof O P, and OP equal to the ſe- 
midiamerer of the circle where the Icoſahedron is inſcribed : And let 
OP <be cur incxtream and mean proportion at Q, O 9 the greateſt ſeg- 
ment ſhall be -the fide of the Decagon inſcribed in the ſame circle 

whereof O P fis che ſemidiameter or (ide of the Hexagon, But 8C Abe. 


CPR 


—_— 


% 
+ 
Py 


— 


= W.- 


| 
| TT 
| AB, the fide of the Pentagon : Therefore has A C the whole, to O P 
| the whole , ſo the greateſt ſegment AB, tb the greateſt ſegment O 2 : 
Therefore i as the ſquare of A C to the ſquare of O P, ſo the {quare of A B 
| rothe ſquare of OQ,and kat cherripleof che ſquare of AC to the quintuple 
of che ſquare of O P,(o the triple of the ſquare of AB,to the quintuple of the 
| _ of O 2. Bucthetriple of che ſquare of AC is equal to the quintu- 
| ple of the ſquare of OP (! che ſquare of I K the diameter of the ſphere 
being pur equal, | as well to the triple of the ſquare of A C the fide of the 
cube, as tothe quintuple of the ſquare of OP: ) Wherefore the triple 
| of rhe ſquare of AB ſhallbe alſo equal to the quintuple of the ſquare of 

OQ-< Bur mM Lthe fide of the triangle of the Icoſahedron isequal to 
the fide of the Pentagon inſcribed in the circle, whereof OP is the ſemi- 
diameter: Therefore the ſquare of the ſaid fide being n equal to the 
ſquares of OPandOQ,, the (ides of rhe Decagon.and of the Hexagon, 
five times the ſquareot M L (hall be equal to five timesthe ſquare of O P, 


*.>"Frimes che ſquare of AC; therefore the ſquares of BA and AC. 
WE M mm 


Ler there be taken O PÞ, ſo as tharthe ſquare of IK the diameter of the | 


ing divided by extream and mean. proportion, his greateſt ſegment i, 


- q five times thar of O22 , orto three times the ſquare of B A, and | 


d) C.17.13 


ec) C.16-t3- 


ft) C, 9. 13+ 
2) 7+ 13+ 


being 
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0) 12-13, 


a) Cor8.1. 


b) 4.1 1. 


being quintuples of the ſquareof the ſemidiameter F A (as is demonſirared) 
three times the ſquare of AB andthreerimesthe {ſquare of AC ſhall be equal 
ro fifteen times the ſquare of FAtthe lemidiameter:Bur five timestke ſquare 
ot ML the fide of the equilateral triangle,is equal to fifteen times the ſquare 
of the ſemidiameter of the circle L M N (cach ſquare © of ML being triple 
the ſquare of the ſemidiameter.) Wherefore the three ſquares of B A and 
A C being equal to five of M L, fifteen of F A the femidiameter , ihall be 
equalco fifteen of the ſemidiameter of rhe circle LMN : Wherefore 
each {quare of them ſhall be equal to each ſquare, and the ſtmidiamerer 
ro the ſemidiameter: Theretore the circles ABC and LMN ſhallbe 
equal : Which was to be demonſtrated, 


PROP. 4 THEOR. 4. 

If from the center F of the circle , carcumſeribing the Pen- 
tagon of the Dodecabedron AB CDE , be dramn a right tne 
F G , perpendicular to one fide CD , of the ſame pentagon, 
thirty times the reftangle conteined under the ſad fude and the 
the perpendicular , ſball be equal to the Superfictes of the 
Doatcahearon. 


DemorſtratzonF Or from the center F, having drawn the right lines F A* 
| FB, FC,FD, andFE, toallthe angles of the Pentagon? 
che Pentagon ſhall be divided into five equal triangles , as * it appeares, 
all the fides being equal, and allthe baſes ; let there be made the rcQan- 
gle CI, conteined under C D and FG: Foraſmuch Þ as the re&angle CI 
15 the double of the triangle FCD, and by conſequents the double of 
cach of the four remaining triangles , equaltoFCD); the reQangle C I 
taken five times, ſhall be equal to ten ſuch triangles, that is to ſay, ro two 
Pentagons of the Dodecahedron (five triangles being equal to one Penta- 
gonz) therefore the ſextuple of the reQangle CI (that is to ſay, ſix retan- 
gles, ſuchasis C 1) raken five times, to wit thirty times the reangle 
Cl ſhall be alſo equal tothe ſextuple of che rewo Pentagons (that is to ſay, 
to twelve Pentagons) to wit, tothe whole ſuperficies of the Dodeca- 
hedren : Therefore, If from the center, &c. Vhich was to be de- 
monſtrared. 


In like manner may be fhewn, that if from the center of the circ 


cumſcribing the triangle of the Icoſahedron ABC , be drawn a 


=_ _—— 


— _—_ 


— 


= 
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der B Cand D Ecaken thirty times, ſhall be equal ro the ſuperficies of the 
Icoſahedron. | 
For the retangle B G being the double of thetriangle D BC, that is to 


thirty times ſhall be equal co the triangle D B C taken ſixty times bur 
| ſixty ſuch triangles as DB C make twenty triangles of the Icoſahedron, 
| ſceing char three of them make one , as it appeares inthe triangle A B C, 
where the ſides D A, DB, and DC, are equal, and the three baſes A B, 
BC, and C A, equal by ſuppoſition : Therefore B G taken thirty times, 
ſhall beequal co the whole ſuperficics of the Icoſahedron. 


COROLLARITE. S, 
thence it followes , that as the relangle C 1 is to the reangle BG , ſo the while 
ſuperficies of the Dodecahedror: , to the [aperfiie of the Icoſahedron., 


PROP. 5. THEOR. 5. 

As the Superfictes of the Dode- 
cabedron 2s to the Superfictes of the 
Icoſabedron , ſo the fide of the cube i; 
; zo the ſide of the Icoſabedron inſcrt- 
*+./xB bed mone and the ſame ſphere. 


N the circle ABCD, acen- 
cloſing the Pentagon of the 
Dodecahedron, and the triangle of the 
Icolahedron, ler B D be the fide of the 
| Pentagon, and AD the fide of the triangle; and from the center E let 
there be drawn E F andE G, perpendicular to AD and BD, and let 
FG be prolonged to the circumference in the point C, and let CD be 
drawn , E C ſhall cut the arch B CD intwo equal parts, and C D ſhall 
be the ſide of tie Decagon , as Þ we have ſhewn, 

And let BD be prolonged toH , in ſuch manner as that BH be equal to 
the fide of the cube inſcribed in the ſame ſphere. 

I ſay now that the ſuperficies of the Dodecahedron is to the ſuper tices 
of the Icoſahedron, as BÞ H the ſide of the cube, is ro A D the ſide of the 
Icoſahedron, 


Conſtruton ] 


i; dicular DE on one (id2, towit, on BC; the re&tangle BG conteined un- 


ſay , equal to the ſaid triangle taken rwo rimes , the rectangle B G taken | 


a) 13:14- 


b) 1. 14- 


DemoxſirationF;Or E C being the fide of the Hexagon, and DC the fide 

of the Decazon , inſcribed in one and the ſame circle, E C 
and CD, takenas one only line , © ſhall be divided by extream and mean 
proportion , and E C the greateſt ſegment, and4 E G is the halt of the 
whole compeunded of ECandC D, and E F isthe halt of the greateſt 


c) 9.17, 
d) 1. 14: 


ſegment E C (© the {cmidiameter being cut in two cqual parts by A D) and 
E Cbeing divided by extream and mean proportion , the halt E F ſhall 
| be the greatcft ſegment, as is manifeſt ; for the halt of the greateſt ſeg- 
menc and che halt of the leſſer, makes the halt of the whole , f* their | 
whole _ to one another as their parts : Bur B H the fide of the cube, 
being divided 


M mm 2 Dode- 


— 


Ce) C-r2.13* 
| 


f)15.5- 


| 


by extream and mean proportion, 8 BD the ſideof the | g) C1734 
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| c) 4-13. 


a)C.17.13- 


b) 13. 13- 


d) 2+ 14+ 


Dodecahedron ſhall be his ereareſt ſegment ; therefore has the' whole | 
BH toB D his greateſt ſegment , ſo the whole E G ſhall be to EF his 


greateſt ſegment , therefore i-the retangle 
under B Hand E Fenreams, ſhall be equal 
to the reQtangle under B D and E G means, 
and-the'reQanglesunder BHand eE F & be- 
ing to the retangleunder ADand EF, as 
BHistoA D; andas BHihallbeto AD, 
4 fothe retangle under B D and E G (ſhewn 
*, J\H equal tothe refangle under BHand EF) 
y . ſhall be to the: retangle under AD and 
EF; therefore | the reRangle under BD 
C and E G being ro the retangle under AD 
B andEF, as the ſuperficies of the Dodeca- 
hedron to that of the Icofahedron , alſo as 
BH the ſide of the cube, ſhall be to A D the ſide of the Icoſahedron, fo 
the Superficies of the Dodecahedron ſhall be to the Superficics of the Ico- 
{ahedron. VVhich was to be demonſtrated, 


PROP.6, THEOR. 6. 

If a right line CD, be dt- 
vided by extream and mean pro- 
porttonatD , as the ſquare of 
tbe whole CB , andthe ſquare 

* of the greateſt ſegment CD, 
are to the ſquares of the wbole 
CB, and the leaſt ſeoment 
DB, ſothe ſquare of the ſide 
of the cube G, 1s to the ſquare 

of the ſide of the Traſabedron F , inſcribed in one and the ſame 
ſpbere with the cube. 


Demonſtration FOr E being the ſide of the Pentagon , and F the {ide of the 
triangle inſcribed inthe circle propoſed : If G the fide of 
the cube be divided by extream and mean proportion , * E ſhall be his | 
greateſt ſegment : Wherefore Fbeingthe fideof the triangle inſcribed in 
the given circle , Þ his ſquare ſhall be triple the ſquare of the ſemidiame- | 
ter CB, and © theſquares of C Band DB are triple the ſquare of C D ; | 
Therefore the ſquare of F is to the ſquare of C B, as the two ſquares of ' 
C Band D Bareto the ſquare of CD; and by permutation, the ſquare | 
of F ſhallbe to the two ſquares of C B and D B, asthe ſquarcof CB to 
the ſquareof C D: Butasthe ſquareot C Bisto the ſquare of CD, fo ' 
the ſquare of G tothe ſquare of E (ſeeing that as 4 C B the whole is to his / 
greateſt ſegment CD, ſo G the whole, is to E his orcateſt ſegment : 
There-) 


— 


— 
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; Therefore < as the ſquare of C B ſhall betothe ſquare of CD,ſo the ſquare 
| Geo the ſquare of E;)therefore fas the ſquareot F is ro the ſquares of C B 
and D Byſothe {quare of G to the ſquare of Ez andakcrnately,as the ſquare 
of F to the ſquare of G , fo the {quaresaf C Band DB are tothe ſquare of 
E,which is the fide of the Pentagon, 8 equal to the ſquares of CB and CD, 


—— 


rothe ſquare of F che fide of the Icoſahedron , as the ſquares of C B and 
CD are to the ſquares of CBand DB: Wherefore, Ita right live, &c. 
Which was to be demonſtrated. 


PROP. 7. THEOR. 7. 


As the fide of the Cube is to the ſide of the Troſabedron, (6 


the ſolid of tbe Dodrcabedron is to the ſold of the Iroſabedron 
ſcribed in one and the ſame ſpbere. = 


Oraſmuch as the Pentagon of the Dodecahedron, and the 
triangle of the Icoſahedron inſcribed in one and the ſame 
ſphere, are 2 inſcribed in one and the ſame circle or equal circles , and 
chat inthe [phere the equal circles are equally diſtant from the center , for 
the perpendiculars drawn from the center of the ſphere, to rhe plain of 
circles , are equal , and fall in the centers of the ſame circles : Therefore 
the perpendiculars drawn from the center of the ſphere to the center of 
che circle conteining the Pentagon of the Dodecahedron , and the triangle 
of the Icoſahedron, are equal : Wherefore the pyramids having for baſes 
the Pentagons of the Dodecahedron , and the triangles of the Icoſahe- 
dron, are of the ſame height: But b che pyramids of the ſame height are 
coone another as their baſes : Therefore as the Pentagon to the triangle , 
ſo the pyramid which hath for baſe the Pentagon', to the Dodecahedron, 
and the center of the ſphere for its top; is to the pyramid, whereof the 
baſe is the triangle of the Icoſahedron , and the center of the ſphere 
the top. | 
Thereforealſo as 12 Pentagons are to 20 triangles, ſo 12 Pyramids ha- 
ving the baſes Pentagonal., are to 20 Pyramids having the baſes triangu- 
lar: Bur 12 Pentagons are the ſuperftcies of the Dodecahedron, and 20 
triangles are the {uperficies of the [coſahedron; Therefore as the ſuper- 
ficics of the Dodecahedron to the ſuperficies of the Icoſahedron, fo 1 2 


Demonfiration E 


| g) 10» 13- 


the fides of the Hexagon and of the Decagon which are in{cribed in one | 
| and the ſame circle; Therefore the ſquare of G the fide of the cnbe, is 


| ©) 22. 6+ y" 
f) 11: 5- 


a) 3-14, , 


Pyramids having the baſes pentagonal, to 20 Pyramids, havingthe ba- 
{es triangular, and 13 Pyramids having the baſes Pentagonal, arethe So- 
lid of the Dodecahedron, and 20 pyramids having the baſes triangular, 
arethe ſolid of the Icoſahedron, 

Therefore as the ſuperficies of the Dodecahedron tothe ſuperficies of 
the Icolahedron , ſo the Solid Dodecahedron to the Solid of the 
Icoſahedron ; Bur as the fu of the Dodecahedron to the ſuper- 
ficies of the Icoſahedron, ſo is ſhewn the fide of the cube ro the fide of 
the Icoſahedron ; lo the Solid of the Dodecahedron to the Solid of che 
Icoſahedron, VW hich was to be demonſtrated, 


| 


COROLLARIE, 
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b) 47+ 1+ 
C) 6. 10. 


e) 9. 1 0». 


f ) 22-10. 


19) qi. 1- 


h) 2. 6. 


a) C.12.13- 


d) C, 25.2, 


1)! 33z14-I3s 
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of the one are to the ſuperficies of the other , being deſcribed 11; one and the ſelf ſame 


No omely, as te file of the cab io the ſide of the leoſahedron, ac was before ma 
nifeſt , for they are reſolved into Pyramids of one and the ſelf ſame altiiuge. 


PROP.8 THEOR.8. 


If the fide AB of an equilater 
triangle ABG , be ratunal , the 


ſaperficies ABG ſball betrrational, 
called Medial. 


DemorſtrationFOraſmuch as the line A Bis 
in power ſcſquitertia ro the 

line AD, * of what parts the line AB con- 
R G tcinerh in power 12 of the ſame parts, the 
line A D conteineth in power 9g: Where- 

fore the reſidue B D conteineth in power of the ſame parts 3. (For the line 


D 


| ABconteineth in power the lines A D and BD Þ: Wherefore the lines 


A Dand DB are rational and commenſurable tothe rational line A Be : 
But foraſmuch as the power of the line AD is to the power of the line 
DB in proportion as 9 a ſquare number, is to 3 a number not ſquare : 
Therefore they are not inthe proportion of ſquare numbers 4 , and there- 
fore they are not commenſurable in length ©. Wherefore that which is 
conteined under thelines AD and DB, which are rational lines com- 
menſurable in power only , is Medial f : But that which is conteined under 
thelines ADandD B is doubleto the triangle ABD 8. Wherefore that 
which is contcined under the lines AD and D B, is equal tothe whole tri- 
anzle ABG ( which is double to the triangle AB D h, ) Wherefore the 
therriangle A B G is Medial. If therefore the fide, &c. Which was re- 
quired to be proved. 


COROLLARTIE. 


If an Offohedron and 4 Tetrahedron be inſcribed in a Sphere , whoſe Diameter 
i Rational , their Superficies ſhall be Medial, 


| Forthole Superficies conſiſting of equilater trianzles, whoſe ſides are | 


commen(ſurable to the diameter which is rational i; and therefore they 
are rativnal. But they are commenſurable in power onely to the perpendi- 
cular line , and therefore they contein a Medial triangle as was before ma- 
nifeſted. 


PROP. 9. THEOR. 9. 


If a Tetrahedron and an Otagron be inſeribed in one and 
| the ſelf ſame ſphere , the baſe of The Totrabedron ſhall be feſ-/ 


—— 


| 


| 
| 
| 


quitertia to the baſe of the Oftobedron , and the Superfictes of 


the Otobedron ſball be 


ſeſquialtera to the Superfuaes of the 
Tetrabedron. | 


Demon- 
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Demonſtration FOraſmuch as the diameter of the ſphere is in pawet ſel- 


| diameter is in power double tothe fide of rhe Otohedron b : Therefore of 
whar parts the diameter conteineth in power 6, of. the ſamie the fide of 
che Tetrahedron conteineth in power 4 , and of the ſame the ſide of the 
Octohedron conteineth in power 3. Wherefore the power of the (ide of 
the Tetrahedron is tothe power of the {ide of the Otohedron in the ſame 
proportion that 4 isto 3, which is ſeſquitertia, And like triangles (which 
are the bales of rhe Solids) deſcribed of rhoſe fides , ſhall have the one to 
the other the ſame proportion that the ſquares made cf thoſe ſides ſhall 
have, For both the triangles are the one to the other , and alſo che ſquares 
are the one to the other in double proportion of thax, in which the ſides 
are ©: Wherefore of what parts one baſe of the Tergahedron was 4 , of 
the ſame are four baſes of the Tetrahedron x6. Likewiſe of what parts of 
che ſame one baſe of the Otohedron was 3 , of the ſame arecight balcs 
of rhe Octohedron 24. Wherefore the baſes of the OKahedron are to the 
baſes of the Tetrahedron, in that proportion that 24 is ro 1G, which is [cf- 
quialtera, If cheretore a Tetrahedron and an Octohedron be inſcribed in 
one and the ſelf ſame ſphere, the baſe of the Tetrahedron ſhall be ſel- 
quitertia to the baſe of the Oftohedron, and the ſuperficies of the Octo- 
hedron ſhall be ſeſquialtera wo the ſuperficies of 8he Tetrahedron : 
Which was required to be proved. 


PROP, 10. THEOR. 10. ml S 

ATetrabedron AD C, 1s to an Oftobedron AE K BO, tn- 
ſeribed tn one and the ſelf ſame ſphere AD BC, inproportion 
| as the reftangle Parallelogram conteined under the hue NL , 
which conteineth im power 7 parts of the fide uf the Tetrabearon 
AC, and under the me ML , whicb 15 fubſeſquoitave to the 
ſame ſide of the Tetrabedron , 1s to the ſquare of the drameter of 
tbe ſphere A B. | 


Demonſtration 1. FOraſmuch as the line drawn from the angle A, bythe 

center H , perpendicular upon the baſe of the Tetrahe- 
dron, falleth upon the center I of the circle which conteinerh chat baſe, 
and maketh the right line H T the {ixth part of the diameter A B 2 ; there- 
fore the line H A (which is drawn from the center ro the circumference) 
is triple to the line HT, and therefore the whole line AT is to the line 
A Has4is to 3, Let the Tetrahedron A D Cbe cut by a plain GHK » 
paſſing by the center H , and being parallel to the baſe D TCÞ, Now 
then thetriangle AD C of the Tetrahedron ſhall be cutby the right line 
K G, which 1s parallel tothe line D C<: Wheretore as the line AT is 
' totheline AH, fois theline ACto theline A G4; Wherefore the line 
' AC isto theline AG ſeſquitertia, thatis , a$4to 3. And foraſmuch as 
' thetriangles ADC, AKG, and the reſt which are cut by the plain K HG, 


quialrera to the ſide of the Terrahedron *, and the ſame 


| | are like the one to the other ©: The pyramids ADand AKG ſhall be 
like | 
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g) 8. 12. 
h) 2+ 8. 


k) 2.6. 


1) r. 1. 
m) C,6,10, 


i)15- def- 1.] 4 isto 3, which ſhall be 64, 48, 36,and 27it is manifeſt i that rhe extreams 


in which the ſides oft ACand AGare eg. Bur the proportion of the fides 
ACto AGis astheproportion of 4 ro 3. Now then it h you find out four 


of the leaſt numbers in continual proporrion , and in that proportion that | 


64 to 27 are intriple proportion of that in which the proportion given 4 ro 
3is: Orthe quantity of the proportion of 4tro z, which is r and) be- 
ing twice mnkipheel ins it ſelf , there ſhall be produced the proportion 


of 64to 27: Wheteforethe Py ramis or Tetrahedron AD C is to the Py- 
ramis AKGas64is to 27, which is triple tothe proportion of 4 to 3. And 
foraſmuch as the line AC isto the line A Gin length ſeſquitertia of what 
parts theline AC conteineth in power 64, of the ſame parts doth the line 
AG contein in power 36. For k the proportion of the powers or ſquares , 
is dupſe to the proportion of the ſides which are as 64 to 48. 
Demonftr ation 2, Ow then upon the lineRS$ , which lerbe equal to the 
line AG, let there be deſcribed an cquilateral triangle 
Q RS l,and from the _— Qdrawn tothe baſe RS, a perpendicular line 
Q T,and extend the line RS to the point X. And as 27 is to 64, ſo ® let rhe 
lineRS be tothelineRX, and divide the line R V into twoequal parts in 
the point X, and draw the line QV. Andforaſmuch as the line R $ is equal 
tothe line A G, of what parts the line A C conteineth in power 64, of the 
ſame parts the line 
R S conteineth in 
ower 36, forit is 
proved that the line 
A G conteineth in | 
power 36 of thole | 
parts : And of what 
parrs the line R $ 
conteineth in power 
36 , of the ſame 


OUKTEENTH ELEMENT Lib.14, 
f)7.dct.11- like the one to the other f: Wherefore they are in triple proportion of that | | 
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parts the line QT 
conteineth in power | 
27 n, Wherefore of what parts the line A C conteineth in power | 
64 , of the ſame parts the line 2 T conteineth in power 27. Where. | 


fore the right line Q T ſhall be cqual to the right line LN by ſuppoſi- | 
tion, Again, foraſmuch as the line R S is put equalts the line AG , nd | 
op} 


CIS —___ — 
TS CO 


| Lib. 1 4. 


and- of whar parts the life R $ conteineth'in length 27; of the ſame 
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parts 1s the line R X put to contein in lengrh 64, and of what parts 
the line R X couteineth in length 64, of the ſame the line A C (which 1s 
in length ſelquirerria to the line A G or RS) conteinerth 36; Wheretore 


the line R V (which is the half of the lineR X) conteineth in lenzth of the 
ſameparrts 32 , of which the line A Cconteined in length 36. . Wherefore 
the lineRV is co the line A C ſubſeſquioQava, and: therefore. the line 
RV is equal to the line LM, which is allo fubleſquiotava to the ſame 
line AC. And foraſmuch as rhe line N L is equal to the line QT, and the 
line L M:co the line R V (as before hath been proved) the reangle Paralle- 
logram conteined under the lines QTand K V , ſhall be equal to the re&- 
angle conteined under the line N L, whichis in power; to the fide A C, 
and under the line LM, which is 1n-lengrh ſubſeſquiottava to the ſame 
fide A C.' Bur that which 1s conteined under the lines Q T and RV is 
double to the triangle QV R », and ro the ſame triangle QV R is the tri- 


that which is conteined under the lines QTand RV, and therefore is 
equal tothe Parallelogram MN. And foraſmuch as the line R-X by ſup- 
poſition conteineth in length 64 of thoſe parts of which the line R S con- 
teineth 27, and therriangles QRX and QRS are 4 inthe proportion of 
their baſes; that is as $4 to 27: Buras 64 isro27z 10ische Pyramis or 
Tetrahedron A D C to the Pyramis A K G : Wherefore asthe Parallelo- 
gram NM or the triangle QRX is to the triangle QRS , lo is the 
Pyramis AD Cro the Pyramis AKG: And forafmuch as the ſemidia- 
| meter AH is the alticude of the Pyramis AKG, and alſo of the two e- 
qual and like pyramids of the Otohedron which have their common baſe 
inthe ſquare of tne Oftohedron = : Therefore as the baſe of the-Pyramis 
AK G(which is the triangle 9RS) is totwo ſquares of the Oftohedron, 
char is, to the ſquare of the diameter A B, which is equal to thoſe ſquares; 
ſois the Pyramis AKG to the Oohedron AEB*t, And foraſmuch as 
the Paraliclo:ram MN is to the baſe QR $S, as thePyramis ADC is tothe 
Pyramis AKG, andthe baſeQ RS isto the {quareof thelineBE, as 
the Pyramis A K G is tothe Otohedron AEB: Therefore by proportion 
of equality , raking away the meanes Y, as the Parallelogram N M is to 
the ſquare of the line BE, fo is the Pyramis ADC to the Oftohedron 
AE B, inſcribed in one and the ſame ſphere. Bur the parallelogram NM 
is conteined under the lineN L , which by ſuppoſition is in power 4? to 
LM, which is alſo by ſuppoſition in lengrh ſubſe{quioRava rothe ſame 
line A C :. Wherefore, &c, Which was required tobe proved. 


PROP: 11. THEOR. 11. 
If a Cube be conteined m a ſpbere , the ſquare of the dia- 
meter doubled , is equal to all the Superfictes of the Cube taken 
together. And a perpendicular line drawn from the center of the 


| Sphere to any baſe of the Cube, isequal to half the fide of the Cube. 


Oraſmuch # as the diameter of the ſphere is in powertri- 
ple to the {ide of the Cube: Therefore the ſquare of the dia- 
meter doubled is ſextuple to rhe baſe of the fare Cube. -Bur the ſextuple bf 
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angle Q X R double Þ . Wherefore the whole triangle XR is _ ro | 
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ft) 31. 11, 


a) 15- 13. 
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the power of one of the ſides conteineth the whole Superficies of the Cube, 


| for the Cube is compoſed of fix ſquare Superficies,Þ whoſe fides therefore 


are equal: Wherefore the ſquare of the diameter doubled is equal to the 
whole Superficies of the cube. And foraſmuch as the diameter of rhe Cube, 
and the line which falleth perpendicularly .upon the oppoſite baſes of the 
Cube do cut the one the other into two equal parts, in the center of the 
Sphere which conteinerh the Cube ©c, and the whole rightline which cou- 
pleth thecenters of the oppoſite baſes, is equal to the ſide of the Cube d, for 
it couplerh the equal and parallel ſemidiameters of rhe baſes: Therefore the 
halt thereot ſhall be equal to the half of the fide of the Cube < : If there- 
fore a Cube, &c., Which was requiredto be proved. 


COROLLARIE. 


If two thirds of the power of the diameter of the ſphere be multiplyed tn: the 
erpendicular line equal to half the fide of the Cube, there ſhall be produced a Solid 
equal ro the Solid of the Cube, 

For it is before manifeſt that ewo third parts of the power of the dia- 
meter of the ſphere are equal to two baſes of the Cube : If therefore 
unto cach of thoſe two thiads be applyed. half the alcicude of the Cube , 


' they ſhall make each of thoſe Solids equal to half of rhe Cube f, for they 


havecqual baſes: Wherefore two of thoſe Solids are equal] to the whole 
Cube. 


PROP. 12. THEOR. 12. 
One and the ſelf ſame circle conteineth both the ſquare of a 
Cube ABG, and the triangle of an Octobedron deſcribed mn one 
and the ſelf ſame Spbere. 


A 


= pans 8» the diameter of the Spherebe A BorDH, and let the 
lines drawn from the Centers (that is, the ſemidiameters of 
the circles which contein the baſes of thoſe Solids) be CA and ID. Then I 
ſay that the lines C A and I D are equal. | 


Demoxſiration FOraſmuch as A B the diameter of the Sphere which con- | 
teineth the Cube, is in power triple toBGrhe ſide of the 


| Cube *, unto which fide A G the diameter of the baſe of the Cube is in 
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power double Þ, conteineth the bale ©. Therefore AB the diameter of 
the ſphere 1s in power {e{uialter tdcheline AG : namely, of whar parts 
tae line A Bconceinerh in power 12 of the ſameline AG, ſhallcontem 
in power 8. And therectore the right line AC which is drawn from the 
center of the Circle tothe circumference , conteineth in power of the ſame 
parts 2. Wheretore the diameter of the Sphere is in power fextuple to the 
line which 15 drawn from the center to the circumference; of the circle 
which conteineth the ſquareot the Cube, Bur the diameter of rhe ſame 
Spacre which conteinech the Octohedron is one and rhe ſame with the di- 
ametcr of rhe Cube , namely, DH is equalto A B, and the ſame dia- 
meter is alſo the diameter of che ſquare , which is made of the {ides of the 
Octohedron: Wheretore the ſaid diameter is in power double to the fide 
of the ſame Octohedron 4, Bur the fide D F is1n power triple tothe line 
drawn from the center to the circumference of rhe circle which conteinech 
the triangle of the Ocohedron (namely, co the lineI D ) <, Wherefore 
the ſame diameter ABor DH , which was in power ſextuple to the line 
drawn from the center to the circumference of rhe circle which contein- 


eth rh:e {quare of the Cube, is allo ſextuple to the line 1 D, drawn from. 


the center tothe circumference of the circle which conteineth the triangle 
of the Otohedron, W'crefore the lines drawn from the centers of the Cir- 
cles to the circumicrences which contein the baſes of the Cube and of the 
Ocohedron are equal , and therefore the Circles are equal f, Wherefore 
one and the ſelf ſame Circle, &c. Which was required to be proved. 


COROLLARIE. 


H ereby it is ma#1(eſt , that Perpendiculars coupling together in 4 Spere, the 
Centers of the Circles which, contesn the oppeſite baſes of the Cube and of the Ofto- 
hedroa, are equal, 

For the Cir-les are equal, and the lines which paſſing by the center of 
the Sphere , do couple rogether the centersof the baſes, are alſo equal. 
Wheretore the Perpendicular which coupleth together the oppoſite baſes 
of the Octohedron, is equal to the fide of the Cube, for cicher of them 


15 the alticude erected. 


PROP. 13, THEOR. 1z.' 


An Oftobedron ABCD , tsto the triple of a Tetrahedron 
EFGH , conteined in one and the ſame Spbere, m that propor. 
ton as ther ſides are. 


ConſtruBzor J Pon the baſe F G HereR a Priſme, which is done by erect- 
ing from the angles of the baſe perpendicular lines , equal 
to the altitude of che Tetrahedron, which. Priſme ſhall be triple to the Te- 
trahedron E FG Ha. Then I fay that the ORohedron is ro the Priſme 
which is triple to the Tetrahedron, as the fide BC is tothe fide F G, 


DemonſtrationF;Or » foraſmuch as the ſides. of the oppoſite baſes of the 
Octohedron are tight lines rouching one another, and are 

parallels to other right lines which rouch one another, for the ſides of the 
ſquares which are compoſed of the ſides of the Oohedron z are oppoſite : 
N tin's Where- 
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Wherefore the oppoſite plain triangles, namely, ABC and K I'D, ſhall 
b) 15-11. | beparallels, and fothereft b. Let the diameter of the Octohedron be 
the line A D. Now thenthe whole Ofohedron is cut into four equal and 
like Pyramids, ſet upon the baſes of the Otohedron, and having the 
ſame alticude with it , and being about the diameter AD, namely the- 
Pyramis ſer uponthebaſe BID, and having his top the point A, and al- 
ſo the Pyramis ſet upon the baſe BC D , having his rop the ſame point A. 
Likewiſe the Pyramis ſer upon the bale IK D, and having his top che 
ſame point A: and moreover the Pyrimis (et upon the baſe CK D, and 
c) 8.def.11- | having hisrop the former point A, which Pyramids ſhall be equal © (for 
they each conſiſt of two baſes of rhe Oftohedron, and of two triangles 
conteinzd under the diameter AD, and two fides of the Octohedron.) 
Wherefore the Priſme which is ſer upon the baſe of the Otohedron , and 
having the ſamealticude with it , namely, the altitude of the parallel ba- 
ſes, asit is manifeſt by the tormer , is equalro three of thoſe Pyramids 
4d)C. 7-12. | of the Octohedron 4. Wherefore that priſme ſhall have to the other 
Priſme under the ſame altitude compoſed of the four Pyramids of the 
e) Co.7.12. | Whole Octohedron , the proportion of the triangular baſes ©: And fora(- 
much as g Pyramids are unto 3 Pyramids in ſelquitertia proportion cothe 


-_ —— —  —  <———————— 


| 
baſe of the Priſme which conteineth three Pyramids cf the ſame Oo- 
bedron and are ſet upon the baſe of the Otohedron; and under the alti- 
rude thereof , that is in ſabſeſquitertia proportionto the baſe of the Octo- 
hedron, Bur the baſe of the ſame Octohedron is in ſeſquitertia proportion 
f ) 10. 14+ | tothe baſeof thepyramisf: Wherefore the triangular baſes , namely, of 
the Priſme which conteineth four pyramids of the Octohedron , and is 
under the altitudethereof , are equal ro the triangular baſes of the Priſme, 
which conteineth three Pyramids under the altitude of the Pyramis 
EF GH. But the Priſme of the Otohedron is equal to the Oftohedron, 
and the Prifmeof the Pyramis E F G H is proved triple to the ſame Pyra- 
misE F G H.. Now then the Priſmes ſet upon <qual bafes., are the one to 
3)C.25-11., the otherastheir altitudes are 8 ; namely , as. are the Parallclepipedons 
h) 31-11» their doubles hk. But the altitude of the Otohedron is equalto the ſide of 
;) C.13-14- | the Cube conteined in the fame ſphere i , and the fide of the Cube is in 
power to the altitude of the Tetrahedron in that proportion that 12 is to 
k) 18: 13. | 16 *, Andthefideof the Ocrohedrop is tothe, fide of the Pyramis in thar 
1)18.13- | Propottionthat iS isto 241 , which proportion is one and the ſame with 
| che proportion of 12 to 16, Wherefore that Priſme which is equalto che 
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Octohedronzis to the Priſme which is eriple td the Tetrahedron in that pro- | 


portion that the altitudes, or that the fides are. Wherefore an Ortohe- 
dron isto the triple of a Tetrahedron, &c. Which was required to be 


demonſtrated. 9 
COWOLLATISE 


| The ſides of 4 Tetrahtdron and of an Oftohedron are propiriiiiral with their 
altitudes. 

For the ſides and alticudes were in power ſeſquitertia. Moreovet the 
diameter of the Sphere is tothe {ide of the Tetrahedron as the ſide of the 
Ocohedron is to the fide of the Cube , namely, the powers of each isin | 
ſeſquialcer proportion m, m1) 13; 13 


PROP. 14 THEOR. 14. 

If aratunal hne AG or DF , conteming in power to lines 
AB and BG, make the whole and the preater ſegment, and 
again contemng in power two lines E F and ED , make the 
whole and the leſſer ſegment , the greater ſegment AB ſball 
ve rhe fide of the Icoſabedron ABGC , and the leſſer ſegment 
E D ſballbe the fidewof he Dodecabedron D EF H 4 contened 
1n one and the ſame Spbere. | 


, 


þ 
1 


- 
———— 


__ | 
Conſtruftion QUppoſe chat A G be the diamricter of the ſphere which con- 

ceinerh the Icoſahedron ABGCzand ket BG ſubrend the ſides 
of the Pentagon deſcribed of the ſides of theTcoſahedron?, Moreover,upon 
the ſame diameter A G, ot D F equal unto it, let there be deſcribed a To- 
decahedron b, whoſe oppoſite {ides E D and F H,letbe cut intorwo equal |) 15: 13; 
| parts in-che points I and K,and draw a line from I to K. And letthe line EF 
couple two of the oppoſite angles of the baſes which are joyned together: 
Then I ſay that AB the fide of the Tcoſahedron, is the greater ſegment 
 whichthe diatheter AG conteineth in power together with the whole line; 
and the lineE D is the leſſer ſegment which the ſame diamherer AGotD FE 
conteinerh in power together with the whole. 


Dimonſtratios Or ſeeing that the oppoſite ſides ABand G C of the fco- | 
{ahedron being —_—— diamet&s A'G' arid BC, 
| 


| 


a) t6; 13; 


are cqual ant parallels, © che right lines B G and A C which covple )2C.16.1 j 


| _ nem ern rn nn nr em DCIS ———_— n_—_ i 
Ld _— 


| 


them together arcequaland parallel 4 : Moreover, the angles B A C and 


| ABG being ſubrended of equal diameters , ſhall © be equal, and f they 


ſhall be righcangles. Wherefore the righr line A G conteineth in power 
thetwolines ABandB G8. And foraſmuch as the line BG ſubrendeth 
the angle of the Pentagon compoled of the ſides of the Icolahedron, the 
greater ſegment of the right line BG ſhall be che right line AB, which 
line AB together with che whole line BG, the line AG conteineth in 
power, And foraſmnch as theline I K coupling the oppolite and parallel 


G 


ſides E D and FH of the Dodecahedron , maketh at thoſe points right 
angles i, the right line E F which coupleth rogether equal and parallel 
lines EIand'F K,” ſhall be equal to the ſame lineIK k. Wherefore the 
angle D E F ſhallbe a right angle ! : Wheretore, the diameter D F con- 
teinerh in power the two lines E Dand EF. Butthe lefſer ſegment of 
thelineI Kis ED the ſide of the Dodecahedron m. Wherefore the ſame 
line E D isalſo the lefler ſegment of the lineE F (which is equal ro the 
lineIK:) Wherefore the diameter D F conreining in power the two lines 
E D and E F n, conteineth in power ED the fide of the Dodecahedron the 
leſſer ſegment , together with the whole : If therefore, &c, Which 
was required to be demonſtrated. 


PROD. 15. THEOR. 15. 


If the power of the fide A B of an Oftobedron ABG , be 
expreſſed by two right lines C and H joyned together by an ex- 
tream and mean proportion , tbe fide DE of the Icoſabedren 
DEF , -ontemed in the ſame Spbere , ſbatl be duple to the 


leſſer ſeement H. + 


DemonſtrationF;Oraſmuch as * it was manifeſt that E D the fide of the Icc- 
ſahedron is the greater ſegment of the line EF, and that 

the diameter D F conteineth in power the twolines E Dand EF, name- 
ly, the whole and the greater ſegment , but by opponge » the fide AB 
conteine power the twolines C and H joyned together in the ſame 
propertigſh, VV herefore the lineE F is to thelineE D, as the line C is to 
tothe line 
ED istothelineH, and foraſmuch as the line D F centeineth in power 
the twolines EDandEF, and theline AB contcineth in power the two 
lines 


—_—— 


b. Andalternately, <thelineE FistorhelineC, as the line | 
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lines C and H. Therefore the ſquares of the lines EF and E D are tothe, 
| {quareof the line D F, as the ſquates of the lines C and H to the fquare 


| 


HA. 


of che line A B. And alternately , the ſquares of the lines EF and E D 
are to the ſquares of the lines C and H, as the ſquare of thelineD Fis to 


the ſquare of the line AB. Bur D Fthe diametet is 4 in power double to ' 


AB the fide of the Ofohedron inſcribed ( by {uppofition ) in the ſame 
Sphere. Wherefore the ſquares of the lines E Fand E D are double to 
the ſquares of the lines C and H, And therefore one ſquare of the line 
E D is double to one ſquare of the line H ©, Wherefore E D the fide of the 
Icoſahedron, is in power dupla tothe line H, which is rhe leſſer ſegment, 
Therefore, &c. Which was required to be demonſtrated. 


PROP. 16. THEO R« IS. 


: WG Þ If tbe fide AB of @ Dodecahe- 
£ aron , and the r1ght line of which the 
E | b ſaid fide 38 the tefſer ſeoment A Ge 


ſo ſet , that they make a r1ght angle 
(45 1n the point A) tbe right tine D 

£ which conteineth in power balf the 
of line B G , ſubtending the angle; 6 


the fide of an Offobearon conteined tn the ſame Sphere. 


Demonſtration FOraſmuch as the line AG maketh the greater ſegment 
G C the ſide of: che Cube conteined in the ſame ſphere 2, 


and the ſquares of the whole line AG, and of the lefſer ſegment AB, 


are triple co the ſquare of che greater ſegnienr G-C b : Moreover, the dia- 
merer of the Sphere is in power triple to the ſame line G C, rhe ſide of rhe 
Cube.c,, Wherefore the line B G is equal to the diameter , forir contein- 
eth in power thetwolines A Band A G 4 ; and therefore it canteineth 11 
power the triple of the line G C: Bur the (ide of the Oftohedron con- 
ceineinthe ſame Sphere; is in power triple to halt the diamerer of rhe 
Sphere ©. And by ſuppofition, the line D coniteineeh 1-ptwer rhe halt of 
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the line B G. Whetefore the line D (conteining in power thehalf of the 


| ſamediameter) is the fide of an Ocohedron, If therefore , &c. Which 


was required to be proved, 


COROLLARTE. 


Unto what right line the ſide of the Oflohedron ts in power |, —_— , ento the 

om line the ſide of the Dodecahedron snſcribeden the ſame Sphere , # the greater 
eament, 

For the ſide of the Dodecahedron isthe greater ſegment of rhe ſegment 

C G, untowhichD the ſide of the Oſtohedron is in power ſeſquialtera,, 

thatis, is half of the power of the lineE G , which was triple to the line 


CG. 
PROP. 17, THEOR. 17. 


If the ide ABof a Tetrabedron ABC , contein mn power 


| zo right hnes A GandGB , juyned together by anextream and 


mean proportion , the fide E D of a IcoſabedronEDF , deſcrt- 
bed in the ſame Sphere , is m poner ſeſqualter to the leſſer 
right line GB. 


Demonſtration FOraſmuch as 2 the fide E D is the greater ſegment of the 
line E F , which ſubtenderh the angle of the Pentagon. 


greater ſegment to the leſſer Þ , and by ſuppoſition AG was the whole 
line, and G B the greater ſegment: Wherefore asE F is toE D, fois 
AG to GB<, And alternately , the lineE F is to theline AG, as the 
lineE D isto the line G B. And foraſmuch as (by ſuppoſition)theline A B 
conteineth in power the two lines AG and GB, therefore d the angle 
AGBis aright angle : Bur the angle DEF 1s a right angle ©, Where- 
fore the triangles AGB and FED arc equiangled f: Wherefore their 


thelineF D to the line AB 8. But by what hath been demonſtrated, F D 
is the diameter of the Sphere which conteineth the Icoſahedron , which 
diameter is in power ſeſquialter to A B the fide of the Tetrahedron in- 
ſcribed inthe ſame Sphere hd, Wherefore the line E D the fide of the Ico- 
ſahedron, is in power ſeſquialter to GB the greater ſegment, or leſſer 
line. If therefore, &c, Which was required to be done. 


Butas the wholeline EF is to the greater ſegment ED, ſo is the ſame | 


ſides are proportional , namely, as the line E D is to the line GB, fois | 


PROP. 
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' PROD. iS. THE OR. 18. 
The Superficies of a Cube AB CD , is tothe Superficies of 
an Octobedron F GH K , inſcribed in one and the ſame Spbere, 
In that proportion that the Sohds are. 


Fe 
AJ 
I 


Conſtruton'T'He four diameters of the Cube are A C, BC,DC, and EC, 
roduced on each fide, and the three diametersof the Octo- 
hedronare FH, G K, and O N. Draw from the center of the Cube to the 
baſe ABED, a perpendicularline CR , and from the center of the 
Octohedron draw to the bale GN H, a perpendicular line I L, 
Demonſtration A Nd foraſmuch as the three diameters of the Cube do 
"'% paſſe by the center C. Therefore * there ſhallbe made of 
the Cube (ix Pyramids, as the Pyraniis ABDEC, equal tothe whole 


| Cube; for there are in the Cube tix baſes, upon which fall equal perpen- 


diculars from the center, for the baſes arc conteined in equal circles of the 
Sphere. Bur in the Octohedron the three diameters do make upon the 
ten baſes cight Pyramids; having their tops in the center Þ, Now the ba- 
ſes of the, Cube and of the Octohedron are conteined in equal circles of 
the Sphere.c, Wherefore they (hall be equally diſtant from the center, 
and che perpendicular lines CR and I L ſhall be equal. Wherefore the 
Pyramids of the Cube ſhall be under one and the ſame alcitude with the 
Pyramids of the Oftohedron , . namely, under the perpendicular line, 
drawn from the center to the baſes, Wherefore fix Pyramids of the 
Cube ate to cight Pyramids of the Octohedron , being under one and the 
ſame alticude, in char proportion that their baſes are 4; that is, one Py- 
ramis ſer upon fix baſes of the cube, and having to his altitude the per- 
pendicular line , which Pyramis is equal tothe fix Pyramids, © is to one 
Pyramis ſet upon the eight baſes of the Otohedron, being equal to the 
Oohedron., and alſo under one and the ſami altitude, in that propor- 
tion that ſix baſes of the Cube , which contetn the whole Superticies of 
the Cube are to cight baſes of che Otohedron , which contein the whole 
Superficies of the Oohedron, For the Solids of thoſe Pyramids are in 
proportion to one another as theit baſes are f, Wherefore, &c. Which 


was required to be proved. 
O0oo® 


PR OP. | 


a) 2Cor. of 
15-13. 


b) 2 Cor.of 
14-13» 
C) 13. 14- 


d) 6; 12; 


e)6. 12. 


f) 6. 12: 


| 
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: | PROP. 1g. THEOR. ig. 

If 4 Cube F GHIM , and an Octobedron AECDB, 
be conteined in one and the ſame Sphert ABCD , they ſball 
bein proportion to one another as the fide MG of the Cube, is to 
the ſemidiameter AE of the Spbere. | 


4 C © I 


Demosſiration F;Oraſmuch as the diameter A C is in power double to B K 
| . Þ6 
ale ne | the fide of the Oftohedron 2, and is in power triple to 
| 
| 


MG the fide of the Cube >; therefore the ſquare B KD L ſhall be (el- 
| quiakerro FM the ſquareof the Cube. From the line AE cut off a third 
c) 9.6, | part AN, and from the line MG cur off likewif,: a third part G O c. 
| Now tien theline E N ſhall be two third parts of tho line AE, and ſoal- 

| ſo ſhall the line M O be of the lineM G. Wherefore .he Parallelepipedon 

| ſer upon the ſame baſeBKD L, and having his alticude the lineE A, is 

' triple ro tbe Parallelepipedon ſet upon the ſame baſe, and having his al- 

J) C.31.rt. | titude the line A Ne, Bur it is alſo triple to the Pyramis ABK D L, which 

| ec) 2 C-7-12+; is {ct upon the ſame baſe, and is under the fame altitude , Wherefore 

' | the Pyramis ABKD L is equal to the Parallelepipedon which isſcr upon 

| the baſeBKDL, and hath to his alticude the line A N. Bur unco thar 

| Parallelepipedon is double the Parallelepidedon which is ſet upon the 

f)C. 31.1. famebaſe BKD Lz and hath tg his altirude a line double to rhe line A Ne; 

g) 2 Cor- of and unto the Pyramis is double the Otohedron ABKLDC e. Where- 

14* 13e | fore the Otohedron ABKDLC is equal to the Parallelepipedon ſer 

h) 15+ 5- | uponche ſamebaſe BK L D,and having his altitude the line EN Þ. But the 

| Parallelepipedon ſer upon the baſe BED L, which is ſeſquialter to the 

| baſeF M', and having to his altitude the line M O , which is ewo third 

i) 2 partof parts of the ſide of the Cube MG, is equal to the Cube F G i, (For it was 

34. 11. | before proved that the baſe BK D L is ſeſquialter to the baſe F M. ) Now 

then theſe two Parallelepipedons, namely, the Parallelepipedon which is 

ſet upon the baſe B K 5 (which is ſeſquialter ro the baſe of the Cube) 

and hath to his altitude the line M O (which is two third parts of M G the 

| ſide of the Cube) which Paralleleptpedon is proved equal to the Cube, 
| and the Parallelepipedon ſet upon the ſame baſeBK DL, and —_— | 

alri- 


— — —— — 
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- 
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alticude the. line EN, which Parallelepipedon is proved equal to the 
Ocohedron) theſe two parallelepipedans (1 ay) are to one another as the | 
alticude M O is ro the altitude E N &. * 

| is co the altitude E N, fois the CubeF GH IM to the Ofohedran AB 


+ #/ 


COROLLAKRTIE. 


DiflinAly to notifie the powers of the fides of the frue Solids by the power of the 
Diameter of the Sphere. 


The {idesef the Terrahedronand of the Cube do cut the power of the 
Diamexer of the Sphere intorwo ſquares, which are in proportion dou- 
ble croone another. The Ocohedron curterh the power of the Diameter 
into two equal ſquares, The Icoſahedron into ewo ſquares , whoſe pro- 
portion is.cquble ro the -propertion of a line divided þy an extream and 
mean proportion , whoſe leſſer ſegment is rhe {ide of the Icoſabedron. 
| And the Dodecahedron into xwo ſquares , whoſe proportion is quadruple | 
|rothe proportion of a line divided by an extream and mean proportion z 
whoſe leſſer ſegmenc is the fide of the Dodecahedron. For AD the Dia- 


| meter of the Sphere conteineth in power A Brhe fide of the Terrahedron, 
and B D the fideof 


the Cube. , which 
BD is in power 
half of the tide AB. 
The Diameter alſo 
of the Sphere con- 
teineth alſoin pow- 
er AC and CD, 
two equal fides of 
the Odctohedron. 
Bur the Diameter 
conteinethin pawet 
the whole line AE, and the greater ſegment thereof E D , which is the 
fide.of the Icolahedron ».. VVherefore their powers, being in dupla pro- |a) 15: 14. 
portion of that in which the fides are's, have their proportion dupla to |o)tC.20.6, 
the proportion of an extream and mean PR gain the Diameter 
conteineth in power the whole line A F, and his leſſer ſegment F D, which 
is the {ide of the LOI EA” + P, Wheretore the whole having to the [p) 15+ 14- 
| lefſer a double proportion of chat which the extream hath tothe mean , | 
| namely, of the whole to the greater —_ 1, irfollowes that the pro- [q)10.de.5. 
' portion of the power is double to the doubled proportion of the Tides r  |r): C.20.6, 
' thatis, is quadruple to the proportion of the extream and of the mean 5. |s) def. 6. 
| By this meanes therefore the Diameter of a Sphere being given , there 
; ſhall be given rhe ſide of every one of the bodies inſcribed. And foral- 
; much as three of thoſe bodies have their fides commenſurable in power 
| only , and not in length unto the Diameter given (for their powets are in 
| the proportion of a ſquare number ro a number not ſquare. Wherefore 


| they. have not the proportion of a ſquare number to a ſquare number <; |t) C. 25. 8. | 
| Ooos Where- ) P 
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v) 9.16. , Wherefore alſo their fides are incommenſurable in length » : Therefore 
| ic is ſuſficieat ro compare the powers and novthe lengths of thoſe. ſides ro 
*| one another ; which powers are conteined in the power of the Diameter, 
namely, from the power of the Diameter let there be raken away the 
wer of the Cube , andiMerc ſhall remain the power of the Tetrahe- 
e 


rap, and taking away t wer of the Tetrahedron, there remaineth 
the power of the Cube; and raking away from the power of the Diame- 
rer half the power ghereof , there (hall be lefr rhe power of the ſide of rhe 
ORohedron. Bur foraſmuch as the fides of the Dodedecahedron and of 
| the Icoſahedron are proved to be irrational , for the fide of the Icoſahe- 
w) 16. 13- | dron is a lefſer line w, and the fide of the Dodecahedron is a Refidual 
x) 17. 13- | line*, therefore thoſe fides are unto the Diameter which is a Rational 
line , incommenſurable both in length and power. Wherefore their com- 
pariſon cannot be defined or deſcribed by any proportion expreſfled by 
y)$.10. | numbersy, neither can they be compared to one another ; for irrational 
z)103,105-| lines of divers kinds arc incommenſurable ro one another ; for if th 
10, ſhould be commenſurable , they ſhould be of one and the ſame kind z , 
which is impoſſible. Wherefore we ſeeking ro compare them to the pow- 
er of the diameter , though they could not be more aptly expreſſed then 
by ſuch proportions, which cut that rational _ of the Diameter ac- 
cording to their fides, dividing the power of the Diameter by lines in 
that proportion, as the greater to the leſſer ſegment , to put the leſſer ſeg- 
ment to be the ſide of the Icoſahedron, and dividing f 2 ſaid power of 
the Diameter by lines in proportion as the whole to thelefler ſegment , 
to expreſſe the {1de of the Dodecahedron by the leſſer ſegment , which 
may well be done between Magnitudes incommenſurable. 


— 
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FIFTEENTH ELEM ENT 


EUCLIDE. 
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THre ARGUMENT. 


— His Fiftccnth and laſt Book of E U- 
11 CLIDE , or rather ithe Second | 
Book of Appollonius or Hypficles , | 
teacheth the inſcription and circum- 
ſcription of the five regular bodies | 
one within & about another, a thing [ 
| undouhtedly pleaſant anddgleQable 
in mind to contemplate , and allo 
profitable and neceſlary to practice. 
For without practice in actit is very hard to ſee and conceive 
| the conſtrucrions and deinonſtrations of the Propoſitions of 
this Book , unlefſe a man have a very deep, ſharp, and fine 
imagination. Wherefore I would wiſh the diligentſtudent in 
this Book (to make the ſtudy thereof more pleafanc unto 
| him) to have preſently before his eyes; the bodies formed 
and framed of paſted paper : And then t9 draw) and deſcribe 
the Lines and Diviſions , and Superficies; according to the 
conſtrudions of the Propoſitions. In which Deſcriptions if he 
| be careful and diligent , he ſhall find all things.in theſe Solid, | 
matters,as cleer and manifeſt to-the eye;as were chiogs! before | 
caught only in plain or ſuperficial figures. 2. 


D E- | 


——— 


WW ry rySO_” oy we, Dees 


a) 47+ Is 


| b) 3.def.114 


| to'one age Hr 
che Pyra cipaRPto tHe Qnokes f the Cube, bit is mavifeſt” 
that it is ow, in the "check: ;Tharefore in a given Cube we have infcrt-- 
|beda . Which was to be done, 


DEFINITIONS. 


t A fold figure then ſad to be inſcribed ma ſohd figure, 
- - when the angles of the figure mſcribed touch together at 


©" the ſaperficies, or the ſides. 


2 A ſolid figure ts then ſaid to be rcumſer wed about a ſolid 
figure , when together at one time eatber the angles, or the 


ſaperfictes, or the ſues of the figure circumſcribed, touch | 


the angles of the figure mſeribed. 


II IALELILLILLILELINY 


PROPOSITIONS. 


at hon P ROBLEMES | 


_—— A — 


pnoosttioN I. PROBLEM I. 
th a gr Cube ABCDE 
 FGH, 1p inſeribe @ Dyranta. 


Corforati Et t ven Cube' be A 
L DD G H, to in- 
ſcribe. therein a Pyrathid or Tetrahe- 
_ - dron; from! one | angle thereof E, ler 
there be drawn to tho baſes conflituring 
it three dameters A,E G, andE C, 
from #he extremities of which A, G, 


1k a 


{| | pomeſ JOfafinih 6 aS- the diameters of the a FI0Y are Ls 


'eoone anaer;” heingidouble in power © tothe ſides of rhe 


ounde 


| equalſquares;i[5js07 Ni hat the four itangles ACE, GAC,GA E, 


'andG C jameters , are equilateral and equal 
1 Minh UP x ; = 


_—_ and all the angles of 
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* one time , either the angles of the figure arcumſerided , or | 
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PROP. 2. PROBL. 2, . 
In a 2rwen Pyramud to mnſcribe 
an Of*abedron. , | 
Conſtruttion LE: the given Pyramid be, 
ABCD, in which an Ofto- 
hedron ought to be inſcribed. Having divi- 
ded all the {1des in two equal parts ac E, F, 
G, H, I, andR, and drawn EF,FG, GE, 
HI, IK, KH, EL, IF, FK, KG. GH, 
and HE, there ſhall be conſticuted eighr 
Þ -—- triangles , four of whichEHI, IHK, 
- K HG, and HGE, are on the plain 
EIKG: Butthe four others IFE, EFG, GFK, andK Fl, bclow 


the ſame plain, 


rarer: emgd bow foraſmuch as the fides AE and AH of the triangle 
AEH, arecqualto A Gand AH ofthetriangle A GH, 
being the balves ot the equal lincs A B, AD, and AC, and the angles 
conteinedof them E AH and G AH <cqual, being angles of rhe equila- 
ceral triangles ABD and ACD, * the baſes EH and GH ſhall be a) 4; r. 
equal , and by the ſame reaſon E H andIl Hand the orhers, in like man- 

ner : Wherefore theſe cight triangles are equilaterai and equal to- one 
. another ; ani theretore do compound the Octohedron EI GHEF, bthe ;b)31.de.rr 
which is inſcribed inte Pyramid , ſeeing thar all che angles do touch ail 
| the ſides of rhe Pyramids, by the Conitruſtion. Thereforein a Pyramid 


| " 8 , . 
; we have inſcribed an Oftonedron, VV hich was to be done, 


COROLLAKLEE | 
| Th foraſmuch as the three plains EIKG, GHIF, «zd FRHE, care ;c)Cor.r.of 
; Equal ſquares , cuting oxe another at right ar'gles each of which cutteth the Fyra- | 14. 13: 
mid ABCD z# tmoequal parts (for the ſquare E K drvideth it 1# the Pyramid | 
'HIKD, azd iz the Priſme HIKGAE, azd alſo zz the Prronid EBFI, 
| and 14 the PriſmeEF CGR I: But it appeazes that the Pyramid 18 equal to the | 
' Pyrarcid , and the Priſme to the Priſme : 14 like manner the other ſquares 4 GT] ad + d) 2. 12+... 
' F H dodiwide the ſame Pyramid A BCD 1a two equal parts :) It ts manifeſt that 
; if 14 he Tetrahedron there be tnſcribed as Ofobedron , that the Tetrahedron ſhall be 
| cur 12-2180 equal parts , by three equal [4 uares , the which do cut one another at right 
 4eles, py the Tetrahedron tn two equal parts, 


© PROP. 3. PROBL. 3. 
In a owen Guhe to ſcribe an Oftobedron. 


| ; 
| ConſtruTion [ Er the given Cube be. A H, in which an Octohedron.ought 

| to be in{ctibed. Let the fides of the baſe AD.and C D, be 
| divided in two equal parts byI, K, L, and M, whichler be joyned by I L 
| and KM, cutting. one another .in N , whichis the. center of che ſquare 
B D ,:as.appeares by the demonſtration of the $*h, of the 4**. and fo the 
centers of the other baſes, O, P,Q, R, andsS, ſhall be found. There- 


| fore all the right lines drawn from the ſaid centers to the middle 4 on 
aics, 


IE I 1 —_——}þ}l. 
ey — —_— —— = kts tt... 6s. Mr, nd 
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Fg baſes, asare NI, RI, N K, SK; &c. are equal tothe halves of the ſides 
7 | of the Cube, or the ſquares, as appeares by the ſaid Demonſtration of 
the eighth of the fourth. | 
Laſtly if the ſaid centers be joyned by NO, OP, PQ, QR,RS, 
SN,NP,PR,RN,$OQ,O0Q, andQsS, there will be conſtiruted 
| eight triangles , four of which NSR, RSQ, QSO, andOSN, are 
onthe plainNO SR, and the other four OP 2, 2PR, RPN, and 
NPO, below the {ſame Plain. 


' 


V— i. 


Deme-;f:ration Bur foraſmuch as the ſides INand NR, of the triangle 

INR, arecqualtoK NandRS of therriangleK NS, be- 
inz all halves of the equal ſides of the Cube as is ſaid, allo the angles con- 
ecined of them are cqual ; for N I and IR being parallelroBAand AF, 
athe angle N 1 R is equal to therightangleK AF of the ſquare AG, by 
the ſame reaſon N R S being equal to the right angle 1 A Fot the ſquare 
as, | AE, Þbthebaſes N R and N $ ſhallbe equal , ſo we ſhall demonſtrate all 
| : the other lines equal both to one another , and to theſe two : If from the 

| centers be drawn right lines to the middle 
of the ſides, in ſuch manner as that each 
two be drawn to the middle of the fide 
common to two ſquares of the Cube, 
from which theſe two points, from whence 
come the righrlines, are the centers , fo 
as NI andRI which are drawn tol, halte 
of the fide AD, common to the ſquares | + 
AC andAE, whoſe centers areN and | 
R: Inlike mannerN Kand$ Kare drawn 
to K, the middle of A B, common to the | 
| = . ſquares of AC and AG, whole centers 
| areNandsS, &c. Therefore we have conſtituted eight equilateral rrian- 
| { gles, anggequiangled ro one another , which do conſtitute the Octohe- 
4. 31.11.” dronNO 9 R'S Þ, which « isinſcribed inthe Cube, ſecing thar all his 
| ſix angles touch all the fix baſes of the Cube at their centers. Therefore in 
| the given Cube we have inſcribed an Otohedron , &c. Which was to be 


—_— — ——— ——_4 = v- 


done. 
d) TI. T5- Otherwiſe, 4 in the Cube let there be inſcribed a Pyramid, and <in 
C) 2. 15+ that Pyramid let there be inſcribed an Octohedron , and what was pro- 


poſed 1s done. For ſceing that according to the Demonſtration of the ſe- 
cond Propofitionof this Book , the angles of the Oftohedron do touch the 
fides of the Pyramid z but the ftdes of the Pyramid (by the Demonſtration | 
of the firſt Propoſition of this Book) are inthe plains of the baſes of the 
Cube, being the diametersof the ſame bales : It is manifeſt that the an- 
| | gles of the Otohedron do touch in like manner the baſes of the Cube ! 


| and therefore that the Oftohedron is inſcribed in the Cube, | 
COROLLARIE. | 

Then foraſmach as the diameters of the Oftohedron wnſcr ibed in the Cube, N 9 
t)1C.14-13] and R O(#f they were drawn) f cut one another at right angles, &d joyn the centers of | 
| the oppoſite baſes of the Cube, It 6 manifeſt that the right lines which joys together | 
the centers of the oppoſite baſes of the Cube aruide themſel ues not only in two equal | 
\g)1C.15-13 | parts, Bas fs ſhewa ; but alſo at right augles , as we have here ſhens, | 
i PROP.' 
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| 


'FP, and FQ,, cutting * AB, BC, C D, DE, andE A; art | 
and 2 , inſuch fortas MA, MB, NB,'*N C3 OC/@D, PD,'PE, 
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PROP. 4 PROBL. 4. 
Ina gwen Oftobedron ABCDEF, ts in(cribe a Cube: 


Demes ftration E'Foraſmuch as ſix Pyramids quadran- 
" Lular are conteined in the. Oohe- 
dron whoſe tops ate the fix; angles; of rhe Oftohe- 
dron, and cach two conſtitute an Octohedron: Let 
one ot them , to wit , the Pyramid ABCDE, 
whole baſe isthe ſquare AB CD, and the equila- 
teral triangles ABE, EBC, CED,and DE A, 
whoſe centers are G, H, I,andK , by the whichlet 
: therebedrawn LM, MN, NO, and OL parallel 
ro A B 5 B Co C D, and DA, the triangles LM E, 
E M N, N E O, andO EL, ſhall beequilateral,z be- 
uh ing alike-to the triangles equilateral aboveſaid , and 
therefore equal to one another,having the fides common,and the baſes LM, 
MN,and NObby conſequence equal,and if from E by the center K;be drawn 
EP, it will divide the angle at Ein rwo equal parts; therefore L K ſhall be 
equal to K O; that is to ſay, that L is divided into two equal parts by Kthe 
center; and in like manner LM, MN, andN O, ſhaltbecut cactih rwo 
equal parts by the centers G,H,and L ; therefore the four triangles G LK, 
KOI, GMH), andH NI, are [folceles triangles (+ rhe angles G L K, 
KOI, IN H; and HMG, being equal tothe right anglesof the {quare 
GK IH) thereforeche baſes.G K, K1,I'H, and H G, ſhall beequal, and 
ſhall contein right angles. Wherefore G HLK is a ſquare, andif inthe 
ſame manner; the other five Pyramids ofithe Ocohedron , the centers 
of the triangles-are joyned by right lines, there ſhall be deſcribed'in like 
manner five {quares, which ſhall be,cqual.to one another, having the 
fides common. W herefore fix ſuch ſquares ſhall compound, a Cube , 
e which ſhall be deſcribed, im the Otohedron,, ſeeing that the cighran- 
gles thereof do rouch the eight baſes of rhe Ocohedron ax, their centers. 
Therefore in the Oftohedron given we. haye inſcribed a Cube, Which 
was to be done. | : CO Ee nR 


PROP. 50 ROE 2! n= 
In a given 1coſabedron to inſcribe a 


[} 


 Doatcabedron.. _ _. 
ConſtruFzon [Et one of the twelve Pyramids of 

. + - -* "rhe Tcofahedron , whoſe baſes 

are Pentagons;}'ABC DEF, and the baſe 
the Pentagon AB CD E;-and the: equilate- 
ral triangles- A BF/,.BCF, C DF, D'EF, 
_andE AF,-and their centers G, H,I, K, and 
| L, joyned,, by GH, HI; LK, K L, and LG. 
- Again, fromthe top F , bythe centers of the 
triangles let therebe. drawn F M, FN, F O, 
M,N; O,P, 


| 9 E, and 2 A\, may beequal and comprehend equal angles, to wit, of 


.- tb. 


| a) Cor. 4-6, 


b) 10. 11, 


c)31.dc-11. 


— 
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b) 4+ 1. 
C)8, I. 


f) 2. 6. 
g)10-I1., 


| the Pentavon Þ MN, N O, O P,P. 2, and Q M, joyning the points M, N, 


h) 15+ 11- 


1) 31.d-11. 


+ In an Octohedran given ABGD EI , tomferibe a trulate- 


| 


| 


_ 


O,P,and 9 , arcalſo equal; rheretore ©theangles MF N,NFO,OFP, | 
PF 9, and 2 FM, arc equal, the fides FM, FN, FO,FP,and| 


FQ, beingequal, towir, perpendiculars of theangles of equilateral tri- 
angles drawn to the oppolire bales. 


| Demouſtration FOr F B and BM of the trianzle FBM, being cqual co 


FB and BN of the triangle FBN, and conteining equal 


angles, to wit,of the equilatera)rriangles,the bafes 4 E'N and F Mſhall be 


equal, and fo of the others. But foraſmuch as F G, FH,FI, FK, and 
FL, ſemidiameters of the equal circles circutnſcribing the equilateral 
triangles are equal, aud comein equal angles as 1s demonſtrated; ©GH, 
HI, IK, KL, and LG , ſhallbe equal; and ſecing that as well AM Q, 
gs 9 MN, MNB, as BNM, NMO, and 
ONC, are <qual to two right angles. Bur 
AMQ and NMB are equal to BNM and 
ONC, the remainders 2 MN and { NO 
ſhail be equal. By the ſame reaſon the other 
angles NOP, OPQ, andPQM, ſhall be 
equal bo:h to one another and to theſe: 
Wherefore the Pentagon MN O PQ ſhall 
be equilateral and equiangled to the plain' of 
the Pentagon ABCDE. Laſtly, FM, F N, 
FO, FP, andF 9, being cut proportional- 
-- - IlyatG, H, ,K, andL : Feraſmuch alſo as 
FG, FH, FI,FK, andF L. are equal lines ; drawn from the center ; 
fG H, HI1,IK,KL, and L'G, ſhall be parallel £oMN, NO,OP,PQ, 
and QM z and £ therefore the angles I' G H, GH I, HIK, IK bs and 


| LKG, areequattothe equal angles & MN, MN O, NOP, OP 2 


PQM ; therefore alfo equatto one another , and kthe plains drawn by 
GH, HI, andHI, IK, being. parallels to the _ of the Pentagon 
MNOP 9, drawn by MN, NO, andOP, and meeting one another 
at HI, ſhall make one Mr 4 on In like manner may be ſhewn that the 
plains IK,K L,zand KL, LG, and L G,G E, will make one and the ſame 
plain with the pl ain drawn by GH, HI, and IK. Wherefore GHI KL 
is an equilateral Pentagon and equiangled, having the angles and the 
ſides equal; and if inthe fame manner to the other eleven Pyramids of 
the Icoſahedron , there be joyned righr linesto the centers of the triangles, 
therewillin like manner be deſcribed the equilateral triangles equiangled, 
the which having the fides common , ſhall be equal ra one another : 
Wherefore twelve ſuch Pentagons (hall conftitute a Nodecahedron , the 
which i ſhall be inſcribed in the Icoſahedron, the rwenty angles of the 


Dodecahedron being conſtituted ar the centers of rhe wwenty baſes of the 
Icoſahedron, ' Therefore in the Icolahedron given we have infcribed a 
Doyecahedron, Which was te be done. | 


PROP. 6. PROBL. 6. 


Conflruzon TAke four baſcs of the Ofohedron, that is, three which 
io oO claſe inthe loweſttriangle E GD, namely, AEG,BE D, 


IGD, 


ral equlateral Pyramis. | 
| 


_—_— 


———— —.ÞÞ 


| 


| parallel, and equal co the fides of the Oohedron, towit, toE Band 


| 


| 


| ther: As for example, H L was proved tobe a parallelto GI, and LC 
|toDI. Therefore i the plain Superficies which is drawn by che lines H L 
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IGD, andletthe fourth be AIB, which is oppoſite to the loweſt trian- 
ple betore put , namely, ro E GD. And take the centers of thoſe four 

ales, which ler be the points H, C, N, and L, and upon the triangle 
HCN erc&a FPyramis H CN L. - Now foraſmuch as theſe two baſes of 
che Oftohedron , ro wit, AG Eand A BI, are ſet ugon the right lines 
EG andBI, which are oppolite to one another in the ſquare GE Bl of 
the Oftohedron z from che point A draw by the centers of the baſes , to 
wit, by the centers Hand L , perpendicular lines AHFand ALK, cut- 
ting che lines E G and BI into wo equal parts in the points FandK =: 
Wherefore a right line drawn from the point F to the point K, ſhall be a 


G1IÞ. And the right line H L, which cutreth the equal ſides AF and 
A K proportionally (for AH 
and AL are drawn from the 
centers of equal circles , ro the 


— —— 


a) C:12-13; 


b) 33. 1: 


circumferences) isa parallel to 
the right line F K ©, andalfoto 
the ſides of the Otohedron , to 
wit, toE BandIG 4, Where- 
fore as theline@ F is tothe line 
AH , ſo is the line FK to the 
lineHL <, 


Demonſtration Or the triangles 
AFKandAHL 
_ are like f : But the line A F is 
in ſeſquialter Soporte tothe 
line AH : (for the fide EG 
makethH F the halfof the righe 
line AH 8: ) Wherefore F K 
or Gl the ſide of the Oftohedron is ſeſquialter to the right line H L. 
And by the ſame reaſon may we prove that the ſides of the Otohedron 
are ſeſquialcer to the reſt of the right lines which make the pyramis 
HNCL, to wit, to the right lines HN, N C, CL, LN, andCH: 
Wherefore thoſe righr lines are equal , and therefore the triangles which 
are deſctibed of them, to wit, the triangles HCN, HNL, N CLzand 
CH L , which make the PyramisHN CL, are equal and equilateral. 
And for aſmuch as the angles of the ſame Pyramis, to wit, the angles H, 
C,N, andL, doend inthe centers of the baſes of the Ocohedron : 
Therefore ir is inſcribed in the ſame Oohedron h, Wherefore, &c, 
Which was required to be done, 


COROLLARIE L 


The baſes of a Pyramis inſcribed in an Ottohedron , are parallels to the baſes of 
the Oflohedron, 

For ſeeing the ſides of the baſes of the Pyramis touching one another, 
are parallels to the ſides of the Otohedron , which alſo rouch one ano- 


and LC, isa gry to the plain Superficies drawn by the lines G1 and 


ſo of the reſt. 


— — — 


c) 2, 6, 


d) 9+. I'Ts 


©) 4. 6» 


f) Cot: 2.6. 


9) C.l 21 3» 


h) r defe15- 


DI, and ſo a 


Ppp 32 D CO- 


ti _—— 4 w—_—— a 


Ls —_——— 


"— 


_ ——— 


i "iy 


k) 1. 15. 
[1 4+ 15. 


m)1 3314-13 


n)2C.13-13 


| d) 4+ Is 
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COROLLARTE IL. 
A right line joyning together the centers of the oppoſite baſes of the Oftohedron , 


is ſeſquialtey to the perpendicular line drann from the angle of the ſcribed Py- 
ramis, to the baſe therevf. 


For feeing the Pyramis and the Cube which conteinerth it, do in the ſame 


points end their angles k : Therefore they (hall both be incloſed in one and 
the ſame Oftohedron |. But the diameter of the Cube joyneth rogether the 
centers of the oppoſite baſes of the Oftohedron , and therefore is the dia- 
meter of the ſphere which conteinerh rhe Cube and the Pyramis inſcribed 
in the Cube m z which diameter is {eſquialter to the perpendicular which 
is doawn from the angle of the Pyramis ro the baſe thereof ; for the line 
which is drawn from the cemter of the ſphere to the baſe of che Pyramis 
is the ſixth parrof the diameter-n, 


PROP. 7. PROBL. 7. 


A In a Dodecabedron g1-| 
#1 ABCDE, toin(cribe 
an Icoſabearon. 


ConſtruionJ Er the centers of 
the Circles, which 
contein fix baſes of the Dodeca- 
hedron, be the points L, M,N, | 
P, Q, andO. And draw thoſe } 
right lines O L, OM, OP, and 
OQ, as allo the right lines LM, 
MN,NP,PQ, and 9 L. 


| Demonſtration ANd now foraſmuch as equal and equilateral Pentagons 


are conteined in equal Circles : Therefore perpendi- 


a)14- 3- | lar lines drawn from their centers ro the ſides , thall be equal 2, and 
| ſhall divide the fides of the Dodecahedron into two equal parts Þ : 
Wheretore. the foreſaid perpendicular ſhall concurre in the point of 
| the Section , wherein the ſides are divided into two equal parts, as | 
| LF and MF do. And they alfo contein equal _ » to wit, the 
c)zC-18-11; jnclination of the baſes of the Dodecahedron < : 
| lines LM, M Ns, NP,PQ, and QL, and the reſt of the right lines 
| which joyn together two centers of the baſes , and which ſubrend the 
| cqual angles conteined under rhe ſaid equal perpendicular lines, are c- 
| qual toone another 4: Wherefore the triangles O LM, OMN, ONP, 
OP 92, OQL, and the reſt of the triangles which are ſer ar 
the centersof the Pentagons are equilateraland equal. Now foraſmuch as 
the 12 Pentagons of a Dodecahedron contein 60 plain P_ an- 


herefore the right 


les, of which 60 every 3 make one ſolid angle of rhe Dodecahedron : 
t followes that a Dodecahedron hath 20 ſolid angles, bur each of theſe 
ſolid angles is ſubrended of each of the triangles of the Icofahedron, to 
wit, of each of thoſe triangles which joyn together the centers of the 


| Pentagons which make the ſolid angle , as hath been proved. Wherefore 


20 | 


—— —_— — — m—— 


— 


| 


— —_— 


rm 


Lib. 15 OF EUCLIDE. 


47" 


' included inthe Dadecahedron , for that the ſides of the Cube are drawg 


' { ewo equal parts be A,B,G, D, C,and]T. And ler the foreſaid three right 


Om—_ — — « 
- 


20 equal and equilateral triangles, which ſubrend the 20 ſolid angles of 
the Dodecahedron, and have their ſides which are drawn from the cen- 
ters of the Pentagons common., do make an Icoſahedron © 5 and iris in- 
{cribed in the Dodecahedron given *f, for that the angles thereof do all at 
one rime rouch the baſes of rhe Dedecahedron. Wherefore, &c. Which 
was rcquired to be done. 


PROP. 8. PROBL. 8. 
In a Dodecabedron green , to th- 


clude a Cube. 


Conſtruftion 

And take the 12 ſides of the 
Cube , each of which ſubtend one angle of 
cach of the 12 baſes of the Dodecahedron , 
for the {ide of the Cube ſubtendeth the angle 
of the Pentagon of the Dodecaheron b: If 
therefore in rhe Dodecahegron deſcribed we 
draw the twelve right lines ſubrended under 
the foreſaid 13 angles,andending in 8 angles 
of the Dodecahedron , and concurring to- 
gether ih ſuch ſort that they be in like (>rt 
ſiruare (as was plainly proved <,) then ſhall 
it be manifeſt that the right lines drawn inthis Dodecahedron from the 
foreſaid 8 angles thereof , do make the foreſaid Cube, which therefore is 


in the ſides of the Dodecahedron. 


Demorſtration A S tor Example, take four Pentagons of a Dodecahedron, 

wo wit, AGIBO, BHCNO,CKEDN,andDEFE 
AON , and draw theſe right lines AB, B C, CD, and D A, which four 
right lines make a ſquare, for that each of thoſe right lines do ſubrend e- 
qual angles of equal Pentagons , and the angles which thoſe four right 
lines contein are right angles : Wherefore the fix baſes being ſquares , do 
make a Cube'd , and for that the eighr _ of the ſaid Cube areſet in 
eight angles of the Dodecahedron : Therefore is the ſaid Cube inſcribed 
in the Dodecahedron <: Wherefore, &c. Which was required tobe 


done. 
PROP. 9. PROBL. 9. 


In a Dodecabedron grven ABGD , to mclude an Ofte- 


hedron AGBDCI. 


Conſtraion Þ Ake 3 the 6 ſides whichare oppolire to one anether , thoſe 6 

ſides I ſay whoſe ſeions whercin they are divided into rwo 
equal parts; are covpled by three right lines within the center of the 
ſphere wherein the Dodecabedron is conteined , do cut one another per- 
pendicularly, And ler the points wherein the foreſaid fides are cur into 


_ 


lines joyning togther the ſaid {e&ions , be A B, G D, and C1 and ler the 


Eſcribe « a Dodecahedron : 


d) 21.d.11, 


ce) 1.def.rs. 


a);zC,i7-13} 


&)25.de-1t. 


t) 1.det.15. 


a)17. 13- 


b) 2 Cor. of 
17-13» 


c) 2 Cor.of 
I'7» I JZ* 


center of the ſphere be E. 
Demon- | 


; 


mm—_ =. _ 


-— —— 
— — —— _ - — — 
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c) Cor. 3-of 
I7. 13. 
E): 4» Its 


4) 23-dc.rn 
} c)1.def.15, 


Demonſtration % ] Ow foraſmuch Þas thoſe three right lines are equal , ir 
hs L'V followeth « that the right lines ſubrending the right an- 


ples which they make ar the center of rhe ſphere , which right angles are 
conteined under: the halves 


of the ſaid three right lines, 
arc equal ro one another, that 
is, the right lines AG, GB, 
BD, DA,CA, CG, CB, 
CE D, andI A, I G, I B, and 
I D, are equal to one ano- | 
ther. Wherefore alſo the 
cight triangles C A G,CG B, 
IBD, andI DA, are equal 
and cquilateral. And there- 
fore AGBDCI isan Octo- 
hedron 4, And the ſaid Oo- | 
D hedron is. included in the | 

: Dodecahedron © ; for that 
all the angles thereof do at one time touch the fides of the Dodecahe- 
dron. Wherefore , In the, &c. Which was required to be done. 


PROP. 1o. PROBL. 10. | 
In a Dodrcabedron g1- 
ven ABCD , to mſcrite 


Pyramis. | 


Conſlrutios FP Ake three bales 

of the Dodeca- 
hedron , meeting at the point $, 
to wit 3 the baſes ALSIK, 
DNSLE v and SI BRN, 
and of thoſe three baſes take the | 
three angles at the points A, B, 
and D, and draw theſe right 
lines A B, BD,and D A; and let 
the diameter of the ſphere con- 
teining the Dodecahedron be $ O , and there draw theſe right lines | 
AO, BO 5 and DO. 


an equilateral trilateral | 


a) 17-13» 


Demonſtration AJ Ow foraſmuch as a the angles of the Dodecahedron are 

ſet in the Superficies of the Sphere deſcribed about the 
Dodecahedron: Therefore it upon the diameter $S O , and by the point | 
A, be deſcribed a ſemicircle, it ſhall make the angles SBOandS DO 
right angles. Wherefore the diameter S O conteineth in power both the 
linesS Aand A O. or the lines SB and BO, orelſe SDand DO, bur; 
the lines$ A, SD, andsS B, are equal to one another , for they each ſub- 


tend one of the angles of equal Pentagons: Wherefore the other lines 
re-| 


— ——_—©__— 
he — —_ 


— —_ F* 
WP _- 


UMI 


| 


| 


— OO ” —— —— 


| 
| 


$— ————— 


—— 
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mining, to wit, AO, BO, and DO, arecqual to one another, and b 

che ſame reaſon may be proved that the diameter H D , which ſubrend- 
eth the ewo right lines H A aud AD, conteinerh in power borh cheſaid 
ewo righe lines , and allo contcineth in power both the right lines H B and 
BD , which two right lines it alſo ſubrendeth. And moreover , by the 
ſame reaſon, the diameter A C, which ſubrenderh the right lines C B 
and BA , conteineth in power borh the ſaid right lines C Band B'A. Bur 
the right lines HA, HB, andCB, are equal to one another, for that 
each of them allo ſubrendech one of the angles of cqual Pentagons : 
Wherefore the right lines remaining, to wit, AD, BD, andBA, are 
equalto one another. And by the ſame reaſon may be proved thar each of 
theſe right lives AD, BD, and BA, is equal to each of the right lines 
AO, BO, and DO: Wherefore the fix right lines AB, BD, DA, 
AO, BO, and DO, are cqual to one another : And therefore the trian- 
gles which arc made of them, to wit, the triangles ABD;AOB, AOD, 
and BOD, are equal and equilateral ; which triangles therefore do 
make a Pyramis ABDO, whoſebaſe is ABD, and rops the point ©, 


each of rhe angles of which Pyramis , ro wir, the angles at the points A, | 


B, D, andO, dointhe ſame points touch the angles of the Dogecahe- 
dron, Wherefore the ſaid Pyramis is inſcribed inrhe Dodecahedron b. 
VVherefore , Ina Dodecahedron, &c, Which was required to be done. 


PROP. zz. PROBL, x1.. -- 
In an Icoſabedron given , to inſcribe a Cute. 


T was manifeſt 2 thatthe angles of a Dodecahedron are ſet in the cen- 

ters of che baſes of the Icolahedron. And bir was proved that the an- 
gles of a Cube are ſer in the anglesof a Dodecahedron. Wherefore the 
fame angles of rhe Cube ſhall of neceſſity be ſer inthe centers of the ba- 
ſes of the Icoſahedron. Wherefore the Cube ſhall be inſcribed in the 
Icolahedron <. Wherfore, &c. Which was required to be done. 


PROP. 12. PROBL, 12. | 


An Icoſabedron grven , to inſcribe a trulateral equilateral 
Pyram:s. 
JT was manifeſted * rhat che angies of a Cube are ſet in the centers of 
che bales of the Icoſahedron: And Þ it was plain that the four angles 
of a Pyramis are ſer in four angles of a Cube, Wherefore it is evident 
c that a Pyramis deſcribed of _ lines joyning togerher theſe four cen- 
ters of the baſes of the Icoſahedron, ſhall be inſcribed iu the ſame Ico- 


ſahedron. Wherefore, In an Icolahedron, &c. Which was required to 
be done. | 


PROP. 13. PROBL. 13. 


InaCuve ADFL , tomſcribe a Dodecahedron. 


Conftraftzon 1. D Ivide each of the ſ{ides of the Cube into twoequal parts 
inthe points T, H, K, P, G, L, M,F,andpkQ f, And 
draw theſe right lizes T K, GF, pQ,, Hk, Pf, and LM, which lines 


__ again 


—_ 
- - 


—— 


b)r.def.1 5. 


c)1.def.15. | 


a)it. 15. 


b) I. I5» 


c) 1.def-r5.| 


— 


} 
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a) 39. Il. 


b) 29. I- 


C) 30. 6. 


d) 4. 13+ 


C) 47. I 


f) 4-11, 


k) 11s 4+ 


' are equal , making an Ifoſceles iriangle, 
 Conſtrufior 2. N Ow let us prove that three angles of the Pentagon of the 


| other two angles are fer berween the lines B CandBE. 


-rthe Tran in the baſe AD a parallel to the line Ad, which let 
I L, Tp | 


again divide into two equal parts in the points N, V, Y, I, Z,and X, and | 
draw the linesN Y, V X; and1lZ. Now the three lines N Y, V X, and | 
I Z, together with the diameter of the Cube , ſhall cut one another into | 
ewo equal parts in the center of the Cube © : Let that center be the point | 
O. And not toſtand long about the Demonſtration, underſtand all theſe | 
right lines to be equal end parallels to the ſides of rhe Cube, and to cur | 
one another art right angles b. Ler their halves, to wit, FV, GV, HI | 
and KI, andthereſt ſuch like, be divided by an extream and mean pro- | 
portion © , whoſe greater ſegments ler be the lines FS, G B, H C, and 
k E, &c. and draw the lines G I, G E, B C, and BE. Th8 


) 
| 
{ 


Demonſir ation Now foraſmuch as the line GI is equal to the whole line | 
G V, which is the halfof the ſide of the Cube; and che 
lineIE is equal tothe line'BV , thats, to the leſſer ſegment : Therefore 


the ſquares of the lines ClandLE , are triple to the ſquare of the line 
| G B4,- Burunto the ſquares of 


the lines G I and TE, the ſquare 
of the line GE is equal <;for the 
angle GIE is a right angle : 
Wherefore the ſquare of the 
line G E is triple to theſquare 
of the line G B ; and foraſ- 
much as the lineF Gis erected 
perpendicularly ro the plain 
AGKL#Y, toritis erected per- 
pendicularly to the two lines 
AG and Gl ; therefore the 
angle BGE 1s a right angle, 
F- for the line GE is drawn in the 

[- 938 plain AGk&L. Wherefore the 

T | line BE conteining in power 

the two lines BG andGE 8, is in power quadruple to the line G B (for 
the line GE was proved to. be in power triple to the ſame line GB: ) 
Wherefore the line B F isin lenzth double to che B G Þ, But (by Conſtru- 
@ion) the line C E lis donble to the line TE : Wherefore the halves G Band 
I E arcin proportion the one to the other as their doubles BE andCE : 
Wherefore i the line © E is the greater ſegmenr of the line BE , divided 
by an extream- and mcan proportion, And foraſmuch as the ſame thing 
may be proved touchinz rbe line BC : Therefore the lines BE and BC 


Dodecahedron are ſet at the points B, C, and E; and the 


Foraſmuch as the circle which conteineth the triangle B C E circum- 
ſcriberh the Pentagon , whole fide js the line CE k: Extend the plain 
of the triangle B CE, by the parallel lines {Band H E, cutting the line 
AD, towit, the diameter A D, the baſe of the Cube in the point Iz and 
let it cut the live A H the diameter of the Cube in the '/point M. And by 


be 


Demon. 


DD — 


_ —— — 
0 Hs ts IOC ry 


| 
j 
| 
4 


| 


| 


[1 
1 


| 
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Oraſmuch as from the triangle AHN , there is by the pa- 
rallel line { I, taken away the triangle All, like unto the 
whole triangle AHN |, thelines Al and/I ſhall be equal, Bur as the 
line H A is to theline A &, ſom is the line H/ro the line 1, orto the line 
{ A, whichis cqual co the line{I, andthegreater ſegment of thelineHA, 
(which is half che fide of the Cube) is as before hath been.proved, the 
line Ad, that is, the line G B, which is equal tothe line Ad n:; VWhere- 
fore the greater ſegmcnt of the line Hl istheline { A, and as the whole 
line H /is tothe greater ſegment, 
ſo ſhall the ſame greater ſeg- 
ment H1, be to the leſſer ſeg- 
ment {A 0, Wherefore the 
line HA is divided by an ex- 
tream and mean proportion in 
the point. But in the triangle 
A HN, the line NA which is 
drawn from the center of the 
baſe AD, is inthe pointI, cur 
like unto the line AH, bythe 
parallel line /I Pp, for the lines 
H N and1! are parallels by con- 
ſtrution : Whetefore the line 
NAisin- the point 1 divided by 
an extream and mean proporti- 
on by the Superficies 4BE H. And foraſmuch as the line Y © N, which 
coupleth the cencrs of the oppoſite baſes, isa parallel tothe line HE ; 
a plain Superficies extended by the line YON , parallel to the plain 
d4BEH, the two plains ſhall cut chelines AO and A N (the ſemidiame- 
ter of the Cube, and the (. midiameter of the bale AD) into the ſame 
proportions in the points m and I 9, Bur the line AN is in the point I di- 
vided by an extream and mean proportion : Wherefore the ſemidiameter 
of the Cube is in the point divided by an extream and mean proportion 
by che plain of che criangle BC E. And foraſmuch as the reſt of the tri- 
angles deſcribed in the Cube after the like manner , may by the ſame 
reaſons be proved to be ina plain, whichcutterh the ſemidiameter of the 
Cube by an extream and mean proportion , it is manifeſt that three plains 
of the Dodecahedron ſhall under every angle of the Cube concurre in 
one and the ſame point of rae ſemidiameter, being cut by an extream and 


mean proportion, 
Conftru3ion 3. [Ow reſterh to prove that the right lines which couple 
chart point of the ſemidiameter, with the angles of the 
triangle BE C are equal; whereby may be proved that the Pentagons 
are equilateral and equiangled, 
Take the two baſes of the Cube , whereon are ſer the triangleBCE, 
to wit, the baſes AFand Ak, take alſo the ſame diameter of the Cube, 


Demos ſtratronF. 


| thatwas betore , to wit, Ab, and letthe fide ſer atthe point »of the ſe- 


Rion of the diameter by an extream and mean proportion , be the line 
CxorBz, and let the center cf the Cube be as before the point O, and 
extend the line Cz to the line B4 , and letir concurre with it in the 


point 4. Qqq Demon- 


— 


0) 5+ 13, 


p) 2.6. 


q) 17-11» 


THE FIFTEENTH ELEMENT Libs. 
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C) 17+ Uh» 


I7.IT. 


$) F- 12. 


et) I7». IT, 


— 


—— 


| theline ag) arecutby the plainof thetri-ngleB CE, which paſſech by 
| the lines ag and [ B, their common ſeftions ag and I B ſhall be paral- 


Demonſtration FOraſmuch as the plain which paſſeth by the line H CE > | 
| and the center O'(curting the Cube into two equal parts, | 


is parallel to AFthe baſe of rhe Cube by ConſtruQtion : Imagine that by 
the point » be extended a plain Superficies parallel to the former parallel 
plains which ſhall cur the ſemidiameter O A, and the line C a proporti- 
onally- in the pointzT : For thoſe lines do touch rhe extream parallel 


plains extended by the lines HE and E O, and bythe lines Ad andd By 
but ic is proved that the linc O A 1s divided by an extream and mean / 
. proportion in the point»: Wherefore the line Ca is divided alfo by an 


extream and mean proportionin the point . Again, foralmuch as B CE 
is anIfoſceles triangle, and it is proved that the line BI curterh the baſe 
CE into two equal parts in the point I, the angles BIC and BI E thall 
be right angles. Imagine by the line B Iandthe center O,, a plain topaſſe 
(cutting the Cube into wo equal parts) perallel rothe baſe AD: And 
unto thoſe plains ler there be imagined another parallel plain paſſing by the 
point »,which ler be » ewhich ſhall curche {cmidiamerer A O, andthe halt 
lideof the Cube, ro wit, the line I H, like, in the points # and e. Wherefore 
the line 1H is in the point e divided by an cxtream and mean proportion: 
Wherefore the line H e is equal to 
the line CloxIE, rtowit, cach are lc\- 
ſer ſegmenss. And foraſmuch as the live 
I ec is tro the line IC (which is equal to 
the line e H) as the whole is to the great- 
er {egment, take away from the wiole 
line Le the greater ſegment IC; thicre 
ſhall remain the lefler ſe:ment C es; 
Wherefore the line Ie is divided by an 
extream and mean proportion in the 

oint C. Again, unto the ſame plaines 
1magine another plain to paſle by the 
porht 4, parallel to them, and let the 


andC g& arein like ſort cut in the points 
.nande, Buttheline C «was in the point 
z cut by an extream and mean proportion, But the line I C is to the line 
Ceas the greater ſegment is to the leſſer : Wherefore the line Ce is to 


| 
| 
| 
| 


' 


| 


. fame be ag. Now then t the lines Ca } 


the line e g, as the greater ſegment is to the lefler; and therefore their 
proportion is as the whole line I C to the greater ſegmentCe; and as 
the ereater ſegment C eisro the lefſer ſegment eg: Wherefore the whole 
line C eg which maketh the greater ſegment and the lefler, is equal ro 


the whole line I Cor [ E. And foraſmuch as two parallel plain ſuperficies | 


(ro wit, that which is extended by1 O B and that which is extended by 


| Tels v. Butche angle BIE or BI C is a righr angle : Wherefore the angle | 


| the ſame line CE isalfo the 
alſo the greater ſegment of 


agCis alloa right angle w , and thoſe right angles are conteined under | 
equal ſides, to wit, the line g C isequal to the line CI, and the line « 7 
rotheline BI x : Wherefore the baſes Caand CB are cqual y : Bur of | 
the line C B the line C E was proved tobe the greater ſegment;wherefore | 

reater ſegment of the line C &: Butc » was | 
be ſame line C a: Wherefore unto the line + 
CE' 


Mt 4 


nn. Hi 
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CEE the line c -, which is the (1c of the Dodecahedron , and is ſer at the 
Diameter, may be So—_ equal to lines equal to the line C E. Where- 
tore the Pentagon inſcribed in che circle, wherein is conteined the triangle 


[{BCE, 7 is equiangled and equilateral; And foraſmuch as rwo Penra- 


— 


| 


| 
| 


gons {et upon every one of the baſes of the Cube , do make a Dodecahe- 
dron, and fix baſes of the Cube do receive twelve angles of the Dodeca- 
hedron,and the eight ſemidiameters do in the points where they are cur by 
an extream and mean proportion , receivethe reſt : Therefore the rwelve 
Pentagon baſcs conteining 20 ſolid angles do inſcribe the Dodecahedron in 


the Cube *, Whercfore, Ina Cube, &c, Which was required to be done. | 


COROLLARTE L 
The D1ameter of the Sphere which conterneth the Dodecahedron , conteineth in 


power theſe two ſiaes, to nit , the ſide of the Dadecahedron , and the ſide of the Cute | 


wherein the Dodecahedron ts inſcribed, 


For in the firſt figure, a line drawn from the center O to the point B the 
angle of the Dodecahedron, to wit, the line O B, conteineth in power 
the twolines O V the halt fide of the Cube, and V B the halt fide of the 
Dodecahedron bd. Wherefore © che double of the line O B, which is the 
Diameter of the Sphere conteining the Dodecahedron , conteinerh in 
power the double of the other lines O V aad V By which are the ſides of 
the Cnbeand of the Dodecahedron, 


COROLLARIE IL 
The fide of a Cube druided by an extream and mean proportion, maketh the leſſer 


ſegment the ſide of the Dodecahedyon 1rſcribed init z azd the greater ſegme:t the 
ſide of the Cube 1:.ſcribed in the ſame Dodetahedron, 


For it was before proved that the fide of the Dodecahedron is the 


greater ſegment of BE the fideot the triangle BEC; bur the fide BE 


(which is equal to the lines G BandSF) is the greater ſegment of G F, 
the fide of che Cube, which line B E (ſubtending the angle of the Pen- 


ragon) was « the fide of the Cubeinſcribed in the Dodecahedron. 


COROLLARIE 111. 
The fide of a Cube ts equal to the fides of a Dodecahedron mſcribed in it, and cir- 


cumſcribed about 1t, 


For it was maniteſt by this Propoſition that the fide of a Cube maketh 
the leſſer ſegment the fide of the Dodecahedron inſcribed in it, to wit, as 
inthe firſt figure, the line BS the fide of the Dodecahedron , is the leſſer 
ſcement of the line GF the {ide of the Cube, and it was proved < thar 
the ſame {ide of the Cube ſubtenderh the angle of the Pentagon of the 


| Dodecahedron circumſcribed, and theretore ic maketh rhe greater ſeg- 
| ment the ſide of the Do./ecahedron , orof che Pentagon f, Wherefore f) 1 Cor.of 
it is equal ro both chole ſegments. 


PROP. 14 PROBL. 14. 
Ina Cube groen ABC , toſeribe an Iroſabedron. 


| Conſtrufiox], Er the centers of the baſes of the given Cube be the points 


D, E, G, H, 1,and K , by which points, draw in the baſes 
Qqq 2 unto 


| 


d) 47. t- 
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e) C,14-11- 


1)25.de-11. 
k)r.def.15-: 


[. 


| And foraſmuchas they are equal, their fe&ions ſhall be equal, for rhar 


power the lines AT and TG , for the angle ATG 1s a right angle, 


| 


unto the other {ides parallels not touching one another : And dividethe 
lines drawn from .the centers, as the line DT; &c. by an-extream and 
mean proportion in the points A, F, L,M, N,B,P,Q, R, S, C, andO, 
2 and ler the greater ſegments be abour the cemers : And draw the lines 
AL, AG, AM, andTG. X 


Demonſtration FOraſmuch as the lines cut are parallels ro the ſides of the 
Cube, they ſhall make righr angles ro one another Þ: 


the ſe&ions are like < : Wherefore rhe line T G is equal tothe line DT, 
for they are cach half ſides of the Cube. Wherctore the ſquare of 
the whole line T G , and of the leſſer ſegment T A, is triple to the ſquare 
of the line A D the greater ſegment 4 : But the line A G conteineth in 


Wherefore the ſquare of the line A Gis triple to the ſquare of the line 
AD: And foraſmuch as the line 
M G Lis creed perpendicularly 
to the plain paſhng by the lines 
AT and TG , which is. parallel 
to the baſes of the Cube ©, there- 
fore the angle AGL is aright 
angle. Bur the line LG is equal 
tothe line A D , for they are the 
rearer ſegments of equal lines: ) 
_—_ x herefore the line A G (which 
F.:....o}*\Y 1A EN is in power triple to the live A D) | 
Up © —_— * is in power triple to. the line LG: 
; Wherefore adding to tbe ſame 
A ſquare of the line AG the ſquare 
; ot theline LG, the ſquaredt the 
line AL, which f conteineth in 
gone the rwo lines AGandG L, 
ſhall be quadruple to the line AD or E G. Wherefore the line AL is 
double to the tine AD 8; and therefore is equal tothe line A F, or to the 
line LM. And by the ſame reaſon may we ow that every one of the 
other lines which couple the next ſetions of rhe lines cut, as the lines 
AM,PF, PM, MQ, and thereſt, are equal: Wherefore the trian- 
eles ALM, APF, AMP, PMQ,, and thereſt ſuch like are equal, 
equiangled , and equilateral Þ. And foraſmuch as upon every one of 
the lines cur of the Cube are ſet two triangles, as the triangles A LM 
and BLM, theirc ſhall be made 12 triangles. And foraſmuch as un- 
der every one of the cight angles of the Cube are ſubrended the other | 
eight triangles » as the triangle A MP, 8c. of twelve and eight trian- 
gles ſhall be produced twenty triangles , cqual and —_— can- 
reining the ſolid of an Icoſahedron i , which ſhall be inſcribed in the given 
Cube ABC &, theinvention of the demonſtration of this dependerh of 
the ground of the former. Wherefore, In a given Cube, &c. Which 
was required to be done. 


COROLLARIE I. 
The Diameter of a Sphere which conteineth an Icoſahedron , contezzeth two 
fades, \ 


_ —_— _ A —_—__ 


- 
——_— 
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\ fdes, towit, 


rtighrangles; for that iris @ parallel ro;the 'fides of the Cube : Whete- 
force the line which couplerh che oppoſite angles of the Ic ' 
| poines Band B conteinerh/in power the line. A B (the of. the-Cube) 
andthe line A F (the fide of the Icofahedron ) ! which line FB is equal to 
the diameter ob the ſphore-, which conteineth che Icoſahedron =, * 


COROLLARIE IL | 
The- ſix oppoſite ſides of the Itoſahedron divided into two equa. parts , their, ſd- 
Eons ar@eupltd by three equal right lines, cutting one another 1nto equal. parts, 
and perpendicularly tn the centey of the Sphere which conterneth the Icoſahedyon. 
For theſe three tines are the three which couple the centers of the baſes 
of the Cube, 'which do in fuch fort in the center of the Cube cut one ano- 
ther ®, andtherefore are equal to the ſides of the Cube.. Bur right lines 
drawn from the'cenrer of the Cube to the angles of the Icolahedron, 
every one of them ſhall ſubrend the halt fide of the-Cube , and the 
halt fide of, the Icoſahedron ( which halt fides contein a right angle: ) 
Wherefo ſc lines are equal. VVhereby ic is manifeſt that the foreſaid 
cencer is ehe center of the ſphere which conteineth the Icoſahedrog. 


COROLLARIE I1IN. 
| The ſide of a Cube divided by as extream and meat proportion, maketh the 
| greater ſegment the ſide of an Tcoſabedron deſcribed in it, 
For che half lide of the Cube maketh the half of the fide of the Ico- 
ſabedron the greater ſegment : VWherefore alſo the whole fide of the 


Cube makerh the whole. fide of the Tcoſahedcon the greater fegment o, 
for the ſcRions are like P. | 


COROLLARTIE IV. 


The fides and baſes of the Teoſabedron , which are agpoſite ts one anether ; art 
paraltels, 
Foralmuch as every one of the oppoſite ſides of the Icofahedron, may 


be in the parallel lines of the Cube , ro wit, in aſe pareiſeh which are 
oppoſite 18 the Cube ; and the rriangtes which age of parallel lines, 


are parallels4, Therctfore the oppoſite triangles of the Icofatiedron as 
alſorhe ſides, are parallels ro one another, | ; 


PROP. 15, PROBL. 25. 
In an Icoſabedron grven ACDF , ta infcrite an Ofobe- 


4ron BCEHKL. 


Conſtrufiou Þ Er ® there be taken the three right lines which cur one ana» 

ther into two equal parts perpendievlarly, and which cou- 
ple the ſefions into two equal parts of the ſides of the Icolghedrony which 
ler beBE, GH, and KL, cutting ane anarher inthe pointI, and draw 
the lincs BG, GE, EH, and HB. 


——_ 


the ſide of the Icoſahedyon , and tht fide of the Cube which conteintth | 
| the Koſabedron, ; | | 


For-if we draw the line A B, it ſhall make the angles at the point A 


hedron at the | 
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b) 4.1. 


b) 2. 14+ 
C) 2, 6+ 


|d) 2.6. 


a) 2.Cor.of 
Iq, Il'3s 


| Demonſtration FOraſmuch as the angles at the point are (by Conſtrudi- 
'T ©:: on) right angles:, and are conteined under equal lines ;. the 


baſes G Band HE ſhall make a ſquare Þ. : Likewiſe untothoſe baſes thall 
Kio: | be equal the lines drawn. from the 

points K and L, ro:every one of the 

' points. B, G, E, and H, and therefore 
the triangles which make the Pyramis 
BGEH K, ſhall be equal and equila- 

_ reral. And by the ſame reaſon ſhall the 
reſt of the triangles which make the 
other Pyramis BGEH L gpon the 
ſame baſe BG E H, be cqual and 
equilateral... Wherefore BG EHKL 
ſhall be an Ocohedron ©, and ſhall 
be inſcribed in the Icoſahedron « : 


Which was required to be done. 


PROP. 16. PROBL, 16. | 
In an Oftobedron groen 


ABCFPL , to mſeribe 


an Icoſabedron. 


.. Conſtrueion Br; the ſix angles 
of the Octohe- 
 dron be A, By 6 F, Þ, and L 5 
and draw the lines AC, BF, 
and PL, cutting one another 
perpendicularly in the pointR 2; 
and ler every one of the twelve 
ſides of the Otohedron be di- 
vided by an extream and mean 
proportion inthe points H, X, M, 
K, D,S, N, G, V, E,Q, andT; andlet the greater ſegments be the 
lines BH, BX,FM,F K, AD, AQ, C3, Cl, P N, P G, LY, and 
LE, and draw thelines HK, XM, GE, NV, DS,'and QT. 


| Demorſiration FOraſmuch as in the triangle A BF, the ſides are cut pro- 
portionally , to wit, as rhe line BH is tothe line HA, ſo 
is the line FKtothelineK Ab, therefore the line H K ſhall be a parallel 


Wherefore ,' In an Icoſahedron , &c. | 


| ro the line BF ©, And forafmuch as the line A C cutteth the line HK in 
| the pointZ, and the lineZK is a parallel to the lineRF, thelineR A 
| ſhall be cut by an extream and mean proportion in the point Z 4; to 
wit; ſhall be cut likeunto re line FA, and the greater ſegment thereof 
ſhall be the line 'Z R. Unto the line ZR put the line RO equal ©, and 
draw the line K O. Now then the line K O ſhall be equal to the line Z R f. 
Draw the lines K G, K E,'and K I. Andforaſmuch as the triangles AR F 
and AZR, are cquiangled 8, the fides AZ and Z K ſhall be equal to 


one another h, for the fides ARand R Fare equal: Wherefore the line 
| ZK| 


i 


ww 


UMI 


\ 


— 
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2 K ſhall be the leſſer ſegment of the line R A, Butif the greater ſegment | 


R Z be divided by an extream and mean proportion , the greater ſegmenr 
thereof ſhall be che line Z K, which was the leſſer ſegment of the whole 
line RA i, And foraſmuchas the rtwolines F E and. F G , are equal tothe 
twolines AHand AK, to wit, cach are lefler ſegments of equal ſides of 
the Octohedron, and the angles HAK andEFG are equal, namely, 
are right angles &, the baſes HK and GE ſhall be equal |, Andby the 
ſame Teaſon the other lines XM, NV, DS, and QT, may be proved 
equal. And foraſmuch as the lines AC, BF, and PL, docutone ano- 
thcr in two equal parts, and perpendicularly by Conſtru@ion ; the lines 
HK and GE (which Zdrend angles of triangles like unto the triangles 
whoſe angyes the lines A C, BF, and PL, ſubtend,) are cur in ewo equal 
parts in rhe points £ andI =, foalfo are the other linesN V, XM, DS, 
and QT, (which are equal rotbe lines H K and GE) cutin like ſort, and 
they ſhall curthe lines AC, BF, and P Llike. Wherefore the lineK O 
(which is equal to R Z) (hall make the greater ſegment the line R O, 
which is equalro the lineZ K, (for the greater ſegmenr of R Z was the line 
Z K) and therefore the line O ] ſhall be the lefler ſegment: When as the 
whole line R 1 is equal tothe whole lineR Z. Wherefore the ſquares of 
the whole line K O and of the leflcr ſegment OI, are triple to the ſquare 
of the greater ſegmentR O »: Wherefore the line K I , which contein- 
eth in power the two lines K O andO1, is in power triple to the line R Oo, 
for the angle K Ol is a right angle. And foraſmuch as the lines F E. and 
E G (which are the leſſer ſegments of the fides of the Oohedron) are 
equal; and the line FK is common to them both , and the angles K FG 
and K E E (of thetriangles of the Otohedron) areecqual, the baſes K G 
and K E ſhall ybe equal : And therefore theangles KI E and KIG, which 
they ſubrendzare equal 4 : Wherefore they are right angles r. Wherefore 
the right line K E (which conteinerh in power the twolines KIandIEſ, 
is in power quadruple tothe line RO (orIE) , for the line K is proved 
to be in power triple to the ſame lineR O : Burthe line G E is double to 
the line | E. Wherefore the line G E is alſo in power quadruple to the 
linel Et, Wherefore the two lines KE andGE areequal. Andby the 
ſame reaſon may the reſt of the lines, to wit, HK, HN, NV, V X, and 
X'S, and the other lines which couple the ſeQions of the ſides of the 
Oohedron , be proved equal to the ſame lines KE and GE, Wherec- 
fore the triangles deſcribed of them, to wit, GEK, GKD, G Ds, 
G $M, and G ME, ſball be equal and <quilateral », making a ſolid an- 
gle atthe point G, which is therefore the angle of an Icoſahedron w, 
and is ſet in the ſcion G of the ſide P F, And by the ſame reaſon may be 
proved that the reſt of the eleven folid angles of the Icoſahedrcn , are ſer 
3n the ſe&ions of every one of the {ides of the Otohedron, to wir, in the 
points Ez N,V, HzK,M,X,D,$,Q,> and T, Wherefore there are twelve 
angles of the Icoſahedron. Moreover , toraſmuch as every one of the 


| baſes of the Oftohedron do each contein triangles of the Icoſahedron , as 


inthe Pramis ABCFP (which is the halt of the Octohedron) the trian- 


{ gle F CP receiveth 1n the ſe&ionsot his fidesthe triangle GM S , and the 


triangle CP B comeineth the triangle NXS, and the triangle BAP 
conteinerh the triangle HN D : And moreover, the triangle APF con- 
teinech the triangle K DG , and the ſame may be proved inthe oppoſite 
Pyramis ABCEFL: W herefore there (hall be cight triangles, And for- 


aſmuch 
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Z) 47. Ie 


a) 4-1. 


| aſmuch as beſides thele triangles , 


ment of the ſame ſide, 


00 Wen AS EEE ay SER 


A C B 


to every one of the ſolid angles of the 


Odohedron , are ſubrended rwo 


| 


triangles, as 'the triangles KE G | 


andMEG, tothe angle F, and 
the triangles HNV and XNV 
rothe angle B, allo the triangles 
ND.Sand G DS totheangle P; 
likewiſe the triangles D HK and 
2 HK totheangle A : Moreover 
the triangles E 9 T andV 9 T 
to the an2le L , and finally, the 
triangles $ X M and BX Mro the 
angle C , theſe twelve triangles 
being added to the eight former 
triangles, ſhall produce twenty 
triangles equal and equilateral 
coupled together z which ſhall 
make an lcoſahedron *«. And it 


ſhall be inſcribed in the Otohedron given ABCFPL y; for the twelve 
angles thereof are ſer in wwelve like ſetions of the fides of the Oohe- 
dron. Wherefore, In an, &c. Which was required tobe done; 


COROULARIE L 


The fide of an equilateral thiagle bring ditided by an extream and mean pro- 
portion, a right line ſubtending within the triangle, the angle which 15 conterned 
| wider the greateff ſegment and and theleſſer , is 12 power duple to the leſſer ſeg- 


For the line K E which ſubrendeth the angle K F E of the triangle A F L 
which angle K FE is conteined under the two ſegments KF and F E, 
was proved equal ro the line H K , which conteineth in power the two le{- 
ſer ſegments HA and AKZ , for the angle HAK is a right angle: 
Wherefore the line K E or H K. is in proportion duple to the line AK. 


COROLLARIE II, 


The baſes of the Icoſabedron are concentrical (that is , have one and the ſame cen- 
ter) with the baſes of the Oflohedron nhich contetneth it. 


For ſuppoſe that ABG be the baſe of an Oftohedron, conteining 
ECD the baſe of an Icoſahedron; and 
let the center of the baſe ABG be the 
point F, and draw the lines F A, F B, FC, 
and F E. Now then the two lines F Aand 
AE ſhall be equal ro the twolines F Band 
BC, forthey are lines drawn from the 
center , and are allo ſefſer ſegments , and 
they contein the halves of equal angles. 
Wherefore © the baſes FC and FE are 
equal, and by the ſame reaſon unto them 
ſhall be equal rhe other line F D. Where. 
| fore making the center the point F , wich 
thediſtance FE, deſcribe a circle, and it ſhall be circumſcribed abour 


the | 


—— 


— 
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bo 


the triangle C E D, and ſo ſballthe point F the center of the baſe of the 
Ocdtohedron, be the center of CE D, the baſe of the Icoſahedron, 


| 


PROP. 27, PROBL. 17. 

In an Octabedron pwen 
ABGDEC,, 79 inferibe 4 
Doatcabedron. © 


| the Octohedron be 
cut by an extream and mean pro- 
portion ©, It was manifeſt that of 
che rightlines which couple theſe 
ſetions are made twenty trian- 
gles, of which eight are concen- 
trical with the baſes of the Oco- 
hedron 5, 


Demorſir ation J* therefore in every one of the centers of the twenty trian- 
zles be inſcribed © every one of the twelve angles of the Do- 
decahedron, we ſhall find that eight angles of the Dodecahedron are fer 
in ct.e cight centers of rhe baſes of the Otohedron, to wit, thoſe angles 
I,-,4, O,M,4,P,and X, andof the othg& twelve ſolid angles, there arc 
two in the centers of the two [triangles which haye one {ide common un- 
der every one of the ſolid angles of the/Oftohedron , to wit, under the ſo- 
lidangle A , the two ſolid angles Kand Z:; under the ſolid angle B, the 
rwo ſolid angles Hand T; uuderthe ſolid angle G, the two ſolid angles 
YandV ; under the ſolid angle D, thetyo ſolid angles F and L; under 
the ſolid angle E , the two ſolid angles $SandN, and under the ſolid an- 
les C, the two ſolid angles 2.andR. And foraſmuch as in the Octohe- 
- = are fix folid angles, under them ſhall be ſubtended twelve ſolid an- 
gles of tle Dodecahedron ; and ſoarc made twenty ſolid angles, compo- 
{ed of twelve equal and equilatcral ſuperficial Pentagons 4; which there- 
fore ccntein a Dodecahedron ©. Andit is inſcribed in the Oftoheeron f, 
for that every one of the baſes of the Otohedron do receive angles there- 
of, Wherefore, &c. Which was required tobe done, 


PROP. 18, PROBL, 18. 
In atrilateral and equilateral Pyrams , to inſcribe a Cube. | 


Conftrufiion J Er the baſe of the given Pyramis be ABC , and his top 

""the point D; and let it be comprehended ina Sphere; and 
let the center of that ſphere be the point E , and from the ſolid angles A, 
B, C, and D, draw right lines paſſing by the center E , unto the oppoſite 
baſes of the Pyramis, and they ſhall fall perpendicularly upon the baſes, 
and thall alſo fall vpon the cemters of the circles which contein the baſes Þ, 
Let the center of the triangle A BC bethe pointG, and ler the center of 
the triangle ADC be the point H, and of the triangle A D B, ler the 


ConſtruftzonJ Er the twelve ſides of 


point N be the center ; and laſtly, lerthe point F be the center of the other 
Rrre tri- | 


a). 15. 


b) 3 Cor.of 
16.15, 


C) 4. 29. 
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c) C.12-13- 
[d) 3.3. 


| 
| 


IN-FRC 


t) 4.7. 


p 


| curthem into rwo cqual parts inthe points K, L, and M 4, Again let the | 


| loweth that thoſe equal righr lines ſo drawn ate twelve in number, of 


triangle DBC. And let the right lines falling upon thofe centers be 
DEG, BEH, CEN, and AEF.: Andby thefe centers G, H, N, and ' 
F, let there be drawn from the angles to the oppoſite ſides , theſe right | 
lines AGL, DHK, BNM, and DFL, which ſhall fall perpendicu- 
larly npon the ſides B C, C A, AD,and C B <q and therefore they (hall 


lines which were drawn from the ſolid angles to the oppoſite baſes be divi- 
ded into two equal parts, towit, the line DG in the point T, theline | 
CN inthe point ©, the line AFin the pointP, and theline BHin the 
point R, and draw the lines HT, FT, H O, and F O. | 


Demon fr ation FOraimuch as the lines GK and GL , which are drawn | 
from the center of one and the ſame rriangleA B C, tothe 
fides,are equal,and the lines DK and DL arc equal, forthey are the perpen- 
diculars of equal and like triangles, and the line D G is common to them. 
Wherefore <the angles K D G and LD Gare equal, And foraſmuch as 
| the lines HD and DF are drawn 
frcm the cemer of equal circles , 
which contein the equal triangles : 
ADC and DBC , therefore | 
they are equal; and the line D T 
is common to them both , and 
they conreirt equal angles, as be- 
fore hath been proved. Where- 
fore the baſes HT and FT are | 
equal f. And by the ſame rea- | 
ſon if wedraw the lines C F and 
CH , may we prove thar the | 
other lines HO and F O are cqual 
to the ſame lines HT and FT, 
and alſoto one another. Where- 
fore alſo after the ſame manner 
may be proved that the reſt of the 
lines which couple the centers of the triangles, and the ſefions of the 
perpendicular into two equal parts, as the lines NP, G R, GP, RN, 
NT, PH, GO, andRF, are equal, And: foralmuch as from every one 
of the centers of the baſes are drawn three rizht lines tothe ſe&ions into 
ewo equal partsof the perpendiculars, and there are four centers, it fo!- 


which every three and three make a ſoiid angle in rhe four centers of the 
baſes , and in the four ſeions, into two equal parts of the perpendicu- 
lars: Wherefore that ſolid hath eighr an2les , conteined under twelve 
equal ſides , which make fix quadrangled fi-ures, rowit, HOFT, 
PGRN, PHOG, GOFR, FRNTI, | NPH. Now wewill prove 
that thoſe quadrangled fi,ures a:e reftang'cd. 

Foraſmuch as upon D C che comman bale of rhe triangles AD C and 
BDC, falleth the perpendiculars A $SaniBS , whichare drawn by the 
centers Hand F, either of theſe | nes HS and $ F ſhall be the third part * 
of either of theſe lines AS and s$B, for the line AH is double to the line | 
HS, and divideth the b1ſe D C into ewo equal paris 8 : Wherefore inthe 
triangle ABS , the ſides AS and BS ate cur proportionally in the points 

H | 
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— 
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| H and F, and therefore the line H F is a parallel to the fide A B h, 
| Wherefore the triangles ASB and HS PF are cquiangled i ; Where. 


may alſo prove that the line T O is the third part of thelineD C, for the 
lines EC and ED, which are drawn from rhe center of the Sphere 
which conteinerh the Pyramis are equal; and the line EN (which is 
drawn from the center to the baſe) is rhe third parrof the lineE C, 
ſoalſo is the line GE the third parrof the line E'D t; for ic is the fixch 
part of the diameter ct rhe Sphere which conteineth the Pyramis. And 
theline ON is the halt of the whole line NC. Wherefore the refidue 
EO isthe third pertot rhelineEC, and ſoalfois the'line ET the third 
part of the line ED. Wherefore che line T O in the triangle DE Cls a 
parallelcothe line D C, andis a third parrot cheſame my as the line 
H F was proved the third part of che line A B; -Buit AB and DC being 
ſides of the Pyramis , arecqual: Wherefore the linesH F and T O being 
the third parts of equal lines, are equal =, Wherefore 9 the angles HT EF 
and T F O are <qual ; andby the ſame reaſon, the angles oppoſite rothem, 
towit, the angles FOHandOQHT are equal to'one another ; and alſo 
are cqual ro the ſaid _— HTFandTFO, bur theſe four angles are 
equal to four right angles P : Wherefore the angles of the quadrangle 
HOFT are right anztes. And by the ſame reaſon may the ane of the 
other five quadrangled figures be proved right angles. Now reſterhto prove 
that the foreſaid quadranyles are each of them in one and the ſame plain, 
Take the quadrangle HO FT, and foraſmuch as inthe triangle AS B, 
the line {1 F is proved a parallel to the line AB; therefore it cutteth the 
lines $ V and S B proportionally, inthe points Land F 4, Now then foral- 
much as $ F was proved the third partof thelineS B, the line $ I ſhall 
alſobe the third part of the line $ V., Moreover , foraſmuch as the line 
V $ which coupleth the Se&ions into two equal parts of the oppoſite ſides 
of the Pyramis, to wit, of the ſides ABand DC y is by the center E di- 
vided into rwo equal parts * (for it is the diameter of the Otghedron in= 
ſcribed in the Pyramis) .cherefore the line S T is ewothird parts of the half 
line S E, And by the ſame reaſon, Foraſmuch as in the triangle, D E'C,the 
line T O is proved to be a parallel rothe fide DC , it ſhall in the ſame 
triangle cur the lines CE and$SE propertiengny , inthe 00m Qandl\ 
But the line E O is proved to be a third parr of theline EC: Wherefore 
theline E I is alſo a third part of the line ES. Wherefore the reſidue 1$ 
ſhall be two third parts of the whole line E S. Wherefore the-point I 
curteth cither of the lines TO and HF, Wherefore the two lines HIF 
and T I O,cutting one another, are in one andthe ſame plain *. And theres 
| fore the points H, T, F, and O, areinone and the ſame plain. VWhere- 
fore the reQangled figure HOFT being quadrilateral and equilateral, and 
| | in one and the ſame plain, is a {quare, by the definition of a ſquare. And 
| by the ſame reaſon may the reſt of the baſes of the ſolid be proved to be 
| ſquares equal and plain, or ſuperficial: Now then the ſolid is compre- 
hended of fix equal ſquares { which are conteined of twelve equal fides) 
which ſquares make eight ſolid angles , of which four are in the centers of 
| the baſes of the Pyramis , and the other four are in the middle ſe&ions 
| of the four perpendiculars. Wherefore the ſolid HOFTPGRN isa 
| Cube y, andis inſcribed in the Pyramis w, Wherefore , In a trilateral, 
&c. Which was required to be dane, 77 
| R rr 2 CO. 
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| fore the baſe H F ſhall be the third parr of the baſe ABk. We | 
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a) 4- I» 
h) 30. 6. 


C) 2. 4+ 
d) 9. 5+ 


e) 4. I, 


| 


f) Co.2-15. 
g) 47: 7s 


h)C.16-1 Fo 


COROLLARIE 


The line which cutteth inta two equal parts the oppoſite ſides of the Pyramais , is 
ou _ fade of theCube inſcribed in the Pyramis, and paſſeth ty the centtr of 
the Cube, 

Forthe line $ E V , whoſe third part the line $ I is, cutterh the oppo- 
fite ſides CD and A B into rwo equal parts : Burthe line E I (which is 
drawn from the center of the Cube to the baſe ) is proved to be a third 
part of the line E $ : Wherefore the {ide of che Cube which is double 
to theline E I, ſhall be a third partof the whole line V $, which is (as 
hath been proved) double to the line E S. ; 


PROP, 19. PROBL. 1g. 
In a trulateral equilateral 


Pyramis gwen ABGD, to 
mſcribe an Icoſabedron. 


Conſtrutton L Er each of rhe ſides 
of the given Pyramis 
be divided into two equal parts in 
che points F, M, K, L,P, and N, 
and in every one of the baſes of 
that Pyramis , deſcribe the trian- 
SER M & gles LEP, PMN, NKL, and 
FE MK , which triangles ſhall be equilateral *, for the ſides ſubtend equal 
angles of the Pyramis , conteined under the halves of the fides of the 
ſame Pyratnis: Wherefore the ſides of the ſaid triangles are equal: Let 
thoſe ſides be divided by an extream and mean proportion Þ, in the points 
C, E,Q, R, 5, T, H,1,O0, V,Y,and X. Now then,thoſe fides are cut in- 
to the ſame proportion © ; and therefore they make the like SeQions 
equa] 4, Now 1 ſay that the foreſaid points do receive the angles of the 
Icoſahedron inſcribed in the Pyramis A B GD. 

In the foreſaid triangles, Lerthere again be made other triangles , by 
coupling the ſe&ions, and ler thoſe __ be TRS,IOH, CEQ, 
and V XY, which ſhall be equilateral, for every one of their ſides do 

 fubtend equal angles of equilateral triangles , and thoſe ſaid equal angles 


' are conteined under equal fides (towit,' under the greater ſegment and the 
| lefſer,) And therefore the ſides which ſubcend thoſe angles are equal <. 


Demonſtration AJ Ow let us prove that at cach of-the foreſaid points , as 
for example at T, is ſet the ſolid angle of an Icoſahe- 


| dron. Foraſtuch as the triangles T R $ and T QO areequilateral and 


equal, the four right lines TR, TS, T Q, and T O, ſhall be equal. And 
foraſmuch asF P N K isa ſquare, cutting the Pyramis A B G D into two 
equal parts f, the line TH ſhall be in power double to the line TN or 
N Hs. Forthelines T NorN H are equal, forthat by Conſtruction they 
are eachof them leſſer ſegments, and the line R T or TS is in power 
double to the ſameline TN orN H Þ; for it ſubtenderh the angle of the 


| triangle conteined under the two ſegments. Wherefore the lines . = 
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| 
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TS, TR, TQ,, and TO, are cqual, and foalfoarethelines HS, SR, 
'R Q,QO, and OH, which ſubrend che angles at the point T equal. 
For the line Q R comteineth in power the wo lines P 2 and PR, the 
lefſer ſegments, which two lines the line TH alſo conteined in power. | 
And thereſt of the lines do ſubtend angles (at equilateral triangles) con- | 
| reined under the greater and the lefſer ſegments, Wherefore the five tri- 
angles TRS, TSH, THO, TOQ, and TQR, are cquilateral and 
equal , making the ſolid angle of the Icoſahedron at the point T, i inthe | i) 16. 13. | 
fide PN of the triangle P N M. And by the ſame red 2m » in'the other A 
(ides of the tour triangles Þ NM, NKL, FMK, and LFP, (whichare 
inſcribed in the baſes of the Pyramis) (which ſides are twelve in number, 
ſhallbe ſer ewelve angles of the [coſahedron , conteined under twenty e- 

ual and equilateral triangles , of which four art ſer in the four baſcs of 
the Pyramis, to wit, thoſe four triangles TRS, HOI, CEQ, and 
V X Y, four triangles are under four angles of the Pyramis, thar is, the 
four criangles CI X, YSH, ERV, andT 2O, andunderevery one of þ 
the (ix fides of the Pyramis are ſer two triangles , towit, under the fide 
DG > the triangle THS and THO, underthe fide DB, the triangles 
R 2 EandR9T,; underthe fide D A the triangles CO 2 and COlI, 
under the fide A Brhe triangles EXCandEX Y , underthe ide BG the 
gianglesS V RandSV Y; and under the fide AG, the trianglesI Y H | 
andI Y X. Wherefore the folid being onteined under twenty equilate- 
ral and equaltriangles, ſhall bean Icoſatfedron * , and ſhall be inſcribed | k) 23.d-rr, 
in the Pyramis ABG D! , forall his angles do at one time-ronch the | 1) r. def. 15. 
baſes of the Pyramid. Wherefore, In a trilateral, &c, Which was 
required to be done, 


RE — 


| PROP. 20, PROBL. 20: 

In a trilateral equilateral 
Pyrams groenABGD , to 
mſcribe a Dodecabearon. 


Conſfiruiion 3} Ee each of the ſides 
LIof the given Pyra- 
mis be cut into two equal parts, 
and draw the lines which couple | 
the ſeQions » which being divided [ 
by an extreamand mean proporti- 
on, andright lines being drawn by 
the ſeRtions , ſhall receive twen- 
ty triangles , making an Icoſahe- 
by dron 4, a) I95 IF» 
Now then if we take the centers of choſe«riangles, we ſhall there 
find the twenty angles of che Dodecahedron inſcribed in it b, And 
foraſmuch as four baſes of the foreſaid Icoſahedron are concentrical | b) 5. 15. 
with the baſes of the Pyramis © , there ſhall be placed four angles | c) 2 Cor. of 
of the Dodecahedron , to wit , the four angles E, F, H,and D, in | ©» '5» 
the four centers of the baſes; and of the other fixteen angles , under 
every one of the {ix fides of che Pyramis are ſabtended two , to wi 
under | 


——_ —— ____————_—__ 
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of the 13, 


ft)1.def.1s5. 


a)1 3,14,1 F5 
16, and 17. 


| under the fide AD, the bags C and K, under the {ide B D, the angles L 


andI; under the fide G D;the angles MandN ; under the fide A B,the an- 
gles Tand'S; under the fide BG, the angles P and O; andunder the fide 
AG, theanglesR and Q, fo there reſts four angles , whoſe true places 


we will now appoint. 


DemonſtrationF;Oraſmuch as a Cube conteined in one and the ſame Sphere 
with the Dodecahedron,is inſcribed in the ſame Dodecahe- 


are conteined in one and the ſame 
bodies, for that their angles meet 


ved © that fourangles of the Cube 
inſcribed in the Pyramis are ſer 
in the middle ſeRions of the per- 

endiculars which are drawn 
Gard the ſolid angles of the Pyra- 
mis to the oppoſite baſes. Where- 
fore the other four angles of the 
Dodecahedron are alſo as the an- 
gles of the Cube ſet in thoſe mid- 


lars, to wit, the angle V, is ſet 
in the -middeſt of the perpendi- 


BF, the angle X inthe middeft of the perpendicular GE ; and laſtly, 
the angle D in the middeſt of the perpendicular D , which is drawn from 


| the top of the Pyramis to the oppoſite baſe. Wherefore thoſe four angles 
T abbe dire&ly under the ſolid angles of 


of the Dodecahedron may be ſai 
the Pyramis, or they may be ſaid tobe ſet atthe perpendiculars. Where- 
fore the: Ddlecahedran after this manner ſet, is inſcribed in the Pyramis 
given f; for that upon each of the baſes of the Pyramis is ſet an angle 
of the Dodecahedron inſcribed, Wherefore, In a, &c, Which was 
required to be done. : 


ts Toy PROP.an PROBL. 31. 
In every one of the regular Solids to mſeribe a Sphere. 


Demonſtration | T was declared * that the five regular Solids are ſo contein- 

_ ©.» Tedinaſpherethar right lines drawnfrom the center of the 
ſphere, or of the ſolid inſcribed , to every one of the angles of the ſolid in- 
{cribedare equal, which right lines therefore make Pyramids, whoſe tops 


cm —— 


; are inthe center of the Sphere, or of the Solid, and the baſes are every one 


of the bales of thoſe Solids. And foraſmuch as thoſe baſes are in every Solid 
equaland like to one another , and dcſcribed in equal circles, thoſe circles 
ſhall cut the Sphere, for the angles which touch the circumference of the 
circle, touch alſorhe Superficies of the Sphere : Wherefore perpendi- 
culars drawn from the center of the Sphere to the baſcs, or to the plain 
Superficies of the equalcircles, are equal : Wherefore making the cen- 
ter the center of the Sphere which conteinerh the Solid , and the diſtance 


drond;itfollowes that a Cube and a Dodecahedron circumſcribed abour ir, | 


intheſame points. And as was pro- 


dle ſe&ions of the perpendicu- 


cular AH ; the angle Y in the 
middeſt of the perpendicular 


ſome | 


—_ 


— 
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about them , or conterning them,” have one 
Namely, their Pyramids, theangles ok _ ya touch the Super- 


the ſame tops , when as the righr lines drawn from: thoſe angles to 


the crooked Superficies, wherein axe ſex-the angles. of the baſes of the 
Pyramids are equal 


An Advertiſement. 


Of theſe Solids, only the Oohedron receiyeth.the other Solids inſcri- 
bed one within another. Forthe Otohedron comteinerh the Icoſahedron 
inſcribed 1 in it, 4nd the ſarpe Icoſahedron eqmteinerh the Dodecahedron 
inſcribed in the ſame Icalahegron ;; and the ſame Dodecahedron con- 
retneth the Cube inſcribed.in the lame Otohedron. Andlaftly, the ſame 
Cube circumſcriberh the Pyramis inferibed int the faid Ocahedran, Bur 
this ae SANs) inthe ociier Solids, - 


The End of the Fificenth Element of EUCLIDE, 
after CAMPANE and FLUSSAS. 


459 
lone anret 5 the equal perpengicutanss » deſcribe. a Sphere, and ir ſhall 
w—_ the baſes thall the- Superficies of the | 
bates " when as thoſe iculars are the | 
from the center 1 the baſes, ar IonE Ic 
18.13 


The regular figures in{cribed-in Spheves, pc Soy: « mſi | 


io 


ficies of the Sphere , do trom thoſe” angles cauſe equal right lines to be | 
drawn and the ſame point, making the rops of the Pyramids in 
the ſa nt ; and therefore they make the centers of the Spheres in 
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m vving'c *y 'the; Fiftcench. Book ſhewed 

*how.'to inſctibe the five regular Solids 
al one. within another, we: ſhall here in 
| this Sixteenth Book. compare thoſe So- 
lids fo inſcribed one with another, and 
declare their Paſſions and Properties; 
which in this Book (aacording to Fluſ- 
ſs) excellently well performed , for 
the- which he deſerverk perpetual praiſe and commendati- 
: ons : Inthe peruſal and pratice whereof the Stifdious Rea- 
| der ſhall rake much delight , and have occaſion offered him 
; to invent and contrive greater _ of Properties. and Paſ- 
< ons incident eo-the (ajd\Regular Bodies. 
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PROPOSITIONS, 
and THEOREMES. 


PROPOSITION 1. THEOREM 7. 


A Dodecabedron and a Cube ſcribed mit, and a Pyramis 


| 
 mſcribed m the ſame Cube , are contemed in one and the ſame 


| Spher Ce Demor- | 


, 
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DemonſiratzonF;Or the angles of che Pyramis are ſer in the angles of the 
Cube wherein it is inſcribed 2, and all che angles of the 
Cube are ſet in the angles of the Dodecahedron circumſcribed about it b, 
And all the angles of the Dodecahedron are ſetin the Superficies of the 
Sphere c, Wherefore thoſe three Solids inſcribed one within another, are 
conteined in one and the fame Sphere d : Therefore, A Dodecthedron, 
&c. Which was to be demonſtrated, = #6 a A 


COROLLARIE. & £ 
Theſe three Solids likewiſe are ſet in one and the ſelf-ſame Icoſuhedran , or 
Oftohearen , or Pyramis. 


For they are inſcribed inone and the ſame Icoſahedron ©, and they are 
inſcribed in one and the ſame Oohedron f. Laſtly, they areinſcribed 


in one and the ſame Pyramis 8; for the angles of all thoſe Solids are ſet | 5. 


in the centers of the baſes of the circumſcribed Icoſahedron , or Oto- 
hedron , or Pyramis. | 


PROP. 2. THEOR. 2. 
The proportion of a Doadzcabedr on carcumſeribed about a 


Cube , toa Dodecabedron inſcribed in the ſame Cube , ts triple 
to an extrcam and mean proportion. 


Demonſtration FOraſmuch as 2 it was proved that the fide of a Dadecahe- 

dron inſcribed in a Cube , is the lefler ſegment of the 
fide of thar Cube divided by an extream and mean proportion ; and the 
| fide of the Dodecahedron circumſcribed abour the ſame Cube is the great- 
er ſegment of the {ide of the ſame Cube b , the {ide of the Dodecahedron 
circumſcribed ſhall be tothe fide of the Dodecahedron inſcribed ; as the 
greater ſegment of a right line divided by an extream and mean propor- 
tion, is tothe leſſer ſegment of the ſame, which proportion is called an 


_ 
- 


a) t. 15. 
d) 8. Tye 


c)17. 13* 
d):.def.1 F* 


e)5, IT, & 
12. of rhe 


fk) 4, 6, & 
16. of the 
I5. 

g) 18,X 19, 
of the 15. 


2a) 2 Cor.of 
I3-1I5. 


b) 13 15, 


extream and mcay praportion ©, But the proportion of like Solid Polihe- 
drons is triple to the ro__ of the fidesof like proportion 4: Where- 
fore the proportion of the Dodecahedron circumſcribed about the Cube, 
is co the Dotorahaben inſcribed inthe ſame Cube in triple proportion of 
the ſides joyned together by an extream and mean proportion: Therefore, 
The proportion , &c. Yhich was to be demonſtrated, | 


PROP. 3. THEOR. 3. Y 

In every equuangled and equilateral Pentagon ABCDF, 

a perpendicular A G drawn from one of the angks A , ta 
the baſe CD , is drvided im the point 1 by an extream aud 
mean proportion , by a right line BF , ſubtending the ſame 
mg B AF. 


$41 


C) 30. 6. 
d)C.17.12; 


Demon- | 
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 . Demorſtration FOraſmuch as the angles 

| GAF and GAB are e- 
qual 2, and the ages ABF and AFB 
are equal Þ, therefore the angles remain- 
\ Fingat the pointE , of thetriangles AEB 
: and AEF, are equal , for thar they are 
: he reſidues of two right angles <, Bur 
:.theangleE GC is by conſtruction a right 
'5 angle, Wherefore thelines BF and C D 
”" are parallelsd, Wherefore as the line 
D lis tothelineI A, fo istheline GE to 
the line E A <. But the line DA is in the 
int I divided by an extream and mean 
Proportion f, Wherefore the line G A isin the point E divided by an ex- 
tream and mean proportion 8, Wherefore , In every equiangled and 
equilateral Pentagon , &c. Vhich was to be demonſtrated. 


COROLLARTIE. 


The line which ſubtendeth the angle of 8 Pentagon, t6 a parallel to the ſide oppo- 
ſte to the angle, 


As was manifeſt in the lines B F and CD. 
PROP, 4+ THEOR. 4. 


ER If from the angles A,B, 
and G , of the baſe of a 
Prams ABG , bt drann 
to the oppoſite fides AB, 
BG, and GA , tbe right 
\ \/7 [mes GI, AM, and BL, 
bo Nees N cutting the ſaid fides by an 
: Nj: extream and mean propor- 
 'T © yon, they ſball contein the 
baſe of the Troſabedron © DE ; mſcribed im the Pyramts , 
which baſe ſball be inſerbed m an equilateral triangle FKH, 
whoſe angles C, D, and E,, cut the ſides of the baſe of the 
Pyramis by an extream and mean proportion. 


Conftruftion | rs equilateral triangle is deſcribed by dividing the ſides of | 

the baſe of the Pyramis into two equal parts : And the baſe 

of the Icoſahedron is inſcribed in the Pyramis , by dividing the fides F K, 
K 
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KH, and HF , byanextream and mean proportion in the points C,, D, 
and BE *, Again, Let the ſides AB, BG, and G A), be divided by an /a) 19. 5: 


extream and mean proportion in the points I, M, and L Þ, and draw 


| AM, BL, andGI: I fay thoſe lines delcribe the triangle C DE, of 


the Icoſahedron. 


Demonſtration Or foraſmuch as the lines BG and FH arc parallels «, by 


ſhall be equal to the line DH, the greater ſegment of the line KH or 
FH. And foraſmuch as theline F O is a parallel rotheline H K,-and the 
line OD tothe lineF H; the line OD ſhall be equal to the whole line 
FH, inthe parallelogram FOD H <. Wherefore as the whole line FH 
is to thegreater ſegment FE, ſo ſhall the lines equal to them be,” to wit, 
OD and DN f. Wherefore the line O N is divided by an extream and 
mean proportion inthe point D 8. But the ttiangles AO D, AFE, and 
ABM, are like to one another; and ſo alſo are the triangles ADN, 
AEH, and AM Gh, Whereforeas FE istoEH, fois OD to DN, 
and BM coMG. Wherefore the line A M cutting the lines FH and O N, 
like to the line BG , in the points E, D, and M , deſcribeth ED the fide 
of the triangle of the IcoſahedronE C D, which is deſcribed inthe ſe- 
Rions E, C, and D, by ſuppoſition. And by the ſame reaſon , the lines 
BLand GI, ſhall deſcribe the other fides E CandC D, of the fame 
triangle. By the point E, lettbere be drawn to G1, a parallel linePEQ. 
Now foraſmuch as the lines BM and F Eare parallels, the line AM is in 
the point E, cut like tothe line AB inthe point F i: Wherefore the line 
AE is equal tothe line EM, anduntothe line E M are alſo equal either of 
che lines G D and DI,which are cut like unto the foreſaid lines, Again;or- 


| aſmuch as inthe triangle AD1, thelines DI and E P are parallels, as the 


line DI is tothe lineEP, fois the line ADtothe line AE: Bur as the 
line AD istotheline AE , fois theline D Gro thelineE Q k : Where- 
fore as the line DI isto the lineEP, fois theline DG to the lineEQ;, 
and alternately , astheline DI isto the line DG, ſois the line EP tq the 
line EQ: Butthe lines DI and I G ate equal ; wheretore alſo the lines 
EPandEQ are cqual. And foraſiniuch as the line AH is equal tothe 


| line FH, whoſe-greater ſegment is the line HN, therefore rhe whole 


line AN is divided by an excreafn and mean proportion in the point H 1, 
Bur as the lice AN istrothe line A H, fois the line A Dro the line AE th 
(for the hors FHandON are parallels) and again,asthe line A D isto 
the line AE, ſoiistheline AG to theline AQ, and the line Al tothe 


AGuand A lare divided by an extream and mean proportion in the points 
2 andP, andtheline AQ ſhall be the greater ſegment of the line A G 
or AB. And foraſmuch as the whole line A G is to the greater ſegment 
AQ » as the greater ſegment Al is to the reſidue AP, theline A P fhall 
be the leſſer ſegment of the whole line A Bor AG : Wherefore' the line 
P E Q(whichhy the point E paſſeth parallel rothe line GI) curterh the 
lines AG and B Aby an extream and mean proportion in rhe points Q 
and P, And by the ſame reaſon, the line PR (which by the poin: C paſſerh 
| paralelly ro the line A M) ſhall fall upon the "7 th P and Ry foallo wm 

$ 2 rene 


b) 30. 6. 


|C) 2. 6. 


the point D, ler the line O D N bedrawn parallel co cither | 
of the lines B Gand FH. Wherefore the triangle H DN ſhall. be like | 
rothe triangle HK G 4: Wherefore either of cheſe lines DN and NH, [d) Cor. 2.6; 


— 


j 


line AP; for the lines P Qand GI are parallels: Wherefore the lines | 


©) 34, I. 


ft) 7. 5- 
8) 2. 14. 


h)Cor.2+6. 


1) 2z 6» 


k) 2, 6. 


l) 5+ 13, 
m) 2, 6, 


PR) 2. 6, 
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the line R.Q ( which by the 
point. D, paſleth parallelly to 
the line BL) fall upon the ſe- 
&icns R and Q : Wherefore 
cither of the lines P E and 
E Q ſhall be equal to the line 
CD, in the Paralellograms 
PD and QCo. And fora(- 
muchas the lines PEandEQ_ 
are equal, the lines PC, CR, 
R D, and DQ , ſhall be like- 
wiſeequal Wherefore the tri- 
angle PR 2 iscquilateral, and 
cutteth the fides of the baſe of 
the Pyramis in the points P, Q, 
and R, by an extream andmean 
proportion. And in it is inſcribed the baſe E CD of the Icoſahedron con- 
reined in the foreſaid Pyramis : If therefore from the angles , &c. 
Which was to be demonſtrated. 


COROLLARIE 


The fide of an Tcoſahedron in(cribed 172 an Offohedren , is the greater ſegment 
of the line, which being drawn from the angle of the baſe of the Oftohedron , cut- 
teth the oppoſite ſide by an extream and mean proportion, : | 


p) 16- 15- For PFKH is the baſe of the Ocohedron , which conteineth the 
baſeof the Icolahedron CD E, unto which triangle FK H, the trian- 
HK G iz equal, as hath been proved. By the point H draw to the line 
MEa parallel HT, cutting the line DN 1n the point S. Wherefore E $ 
DT, andET, are Paralellozrams; and therefore the lines EH and 
MT, are equal; and the lines E M and HT are likecut in the points D 


0) 34+ I- 


- 
ee ei ng ere 


qQ)34-7. ({ andS 4. Wherefore the greater ſegment of the lineH T, is the line H S, 
r) 2. 6. which is equaltoED, the fide of an Icoſahedron. But  theline TK is | 
{) 2- 14. | cutliketotheline H K, by the parallel DM. And therefore ſit is divided 


by an extream and mean proportion. Bur the line T M is equal to the line 
E H. Wherefore alſo che line TK is equal to the line EF or DH: 
Wherefore the reſidues E Hand T G are equal, For the whole lines F H 
| | and K C arc <qual, Wherefore K G the fide of the triangle HK G is 
| 


CC > ee eee ee er OE ee rr. ero—_ 


|- in the point T divided by an extream and mean proportion , by the right 
{ line HT; and the greater ſegment thereof is the line ED, the fide of 
| the Icoſahedron inſcribed in the. Oftohedron , whole baſe is the eriangle 
it) 16. 15- | HKG(or thetriangle F K H) which is equal tothe triangle HK Ge, 


, PROP.5. THEOR.s. | | 
| The fide AG, of a Pyramis drvided by an extream and 
mean proportion , maketh the leſſer ſegment A 1 in power double 


to the fide CE, of the Icoſabedron mſcribed 1n tt. | 


Conftruzon [Et AB Gbethe baſeof a Pyramis , and let the baſe. of the | 
| Icoſahedron' inſcribed in it be C DE, deſcribed of three 
righe | 


LIMI 


JMI 
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right lines , which being drawn from the angles of the baſe AB G, cut 
the oppoſite ſides by an extream and mean proportion #; to wit , of the 
three lines AM, BI, and GL. 


Demonſtration | 7040 wemarfa as bit was proved that the triangle CDE is 
| inſcribed in an cquilatera] rriangle, whole angles cutthe 
ſidesoft A BG), the baſe of the Pyramis , by an extream and mean pro- 

| portion; let thar triangle be FH K, cutting the line AB in the point F. 
herefore che leſſer fegment F A is equal tothe ſegment Al © (for the 
A lines AB and AG are curlike; ) More- 

: | over the fide FH of the triangle FHK, 
15 in the point D cutintotwo equal parts 4, 

and F CE Dis a Paralellogram : Where- 
fore the lines CE and FD are equal <. 
And foraſmuch as the line F H ſubtend- 
cth the angle BAG , of an <quilateral 
triangle , which angle is conteined un- 
der the greater ſegment AH), and the 
leſſer ſegment AÞF, therefore the line 


G ©T to the line AI, the leſſer ſegment *, 

Bur the ſame line BH is in power quadru- 
ple to the-line C E 8 (for the line F H is double to the line C E : ) Where- 
tore the ſquare of the line A I being the half of the ſquare of the line 
FH, is in power double-tothe line CE, to which the linc F H was in 
power quadruple, VVheretore , The fide of a Pyramis divided , &c. 
VWhich was to be demonſtrated, 


COROLLARIE. 


The ſide of an Icoſahedron inſcribed 41 a Pyramis , i @ Reſidual line, 

|  Forthediameter of the Sphere which conteineth the five regular bo- 
| dies, being rational, is in power 1eſquialtera to the fide of the Pyra- 
mis h, And therefore the fide of the Pyramis is rational, by the defini- 
tion » which ſide being divided by an extream and mean proportion, 
maketh the.leſler ſegment a Reſidual line i ; Wherefore the fide of the 
Icoſahedron. being commenſurable to the ſame lefler ſegment ( for the 
| ſquare of the Icolahedron is the halt of the ſquare of the ſaid lefler ſeg- 


ment) is a Reſidual line, 
| PROP. 6. THEOR. 6. 
"The fide of a cube conteineth in power balf the ſide of an equi- 
lateral triangular Pyramis wſcribed m the ſaid cube. 


Demo» tration gynOraſmnch as the fide of the Pyramis infcribed in the 
; Few. , fyubrendeth two f(ides of the Cube which contein a 
right angle * itis maniteft » charthe fide of the Pyramis ſubrending the 
ſaid ſides, is in power double to the fide of the Cube, Wherefore alſo the 
ſquare of the (ide of the Cube is the halfe of the ſquare of the (ide of rhe 
Pyramis : Therefore , &c, Which was to be demonſtrated. | 


FH isin power double to the line AF, |} 


d) 4.16. 


C) 33. I» 


8) 4. 2, 


h) 13-12, 


1) 6. 13: 


f)C.16.15. 
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PROP. 7. THEOR. 7. 


The (ide of a Pyramis is double to the fude of an Offobe- 


aron inſcribed mn tt. 


Demonſtration FOraſmuch as 2 it was proved that the fide of the Oohe- 

dron inſcribed in a Pyramis, coupleth the middle ſeRi- 
ons of the ſides of the Pyramis : Wherefore the {ides of the Pyramisand 
of the Octohedron , are parallels Þ; and therefore < they ſubtend like tri- 
angles : Wherefore 4 the ſideof the Pyramis is double tothe fide of the 
Ocohedron , to wit, in the proportion of the ſides, Therefore, The fide, 


&c. VWhich was to be demonſteated, 
PROP. $S. THEOR. 8. 


bedron inſcribed m 1t. 


Demonſtration JT was proved ® that the diameter of the Otohedron in- 
ſcribed m the Cube, couplerh the centers of the oppoſite 
baſes of the Cube : Wherefore the ſaid diameter is equal to the {ide of 
the Cube. Bur the ſame is alſo the diameter of the ſquare made of the 
fides of the Ocohedron, to wit, is the diameter of the ſphere which 
conteineth it Þ : Wherefore that diameter being equal to the fide of the 
Cube is in power double to the fide of that ſquare , or tothe {ide of the 
O&ohedron inſcribed in it ©. The fide therefore, &c, Which was to be 


demonſtrated. 
PROP. 9 THEOR. g. 


A B The fide AB, of a Dodecabedron 
ABGD , 1s the greater ſcoment of 
the line which contemeth mn” poxer half 
the fide CH , of the Pyramis inſcribed 
mn the ſaid Dodecabedron. 


F DemonſtrationF Or ſeeing that E C,the fide of 
the Cube, being divided by an 


b) 1 Cor.of 
I7.13» 

b) 1. 16. 

C) 6+ 16. 


G- D extream and mean proportion , maketh the 

grearer ſegment the ine AB, the ſideof the 

Dodecahedron 2 ( for they are conteined in one and the ſame ſphere b, ) 

| and the line E C the fide of the Cube, conteinerh in power the half of the 

fide CH c. Wherefore A Brhe {ide of the Dodecahedron , is thegrear- 

er ſegment of the lineE C,, which conteineth in power the half of the 

line C H, which is the fide of the Dodecahedron inſcribed in the Pyra- 
mis. The {ide therefore, &c, Which was required to be proved, 


TT 


PROP, 


The fide of a cube is in power double to the fide of an Oft-' 


—— — — 
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| 
PROP. 109. THE OR. 10. | 


ACR Dt 2: The ſide CL, of an Lrofabe- 
aron , us the mean proportional be- 


teen the fide AB , of the Cube cir- 
cumſeribed about the Icoſabedron 
CLIGOR , and the ſide ED, 
F of the Dodecabedron EDMN PSs, 
FEE T7» mribed in the ſame Cute. 


Demonſt1 ation FOraſmuch as CL is the greater ſegment of AB, and |a);zC.rg-r5 

| the fide E D is the lefler ſegment of the ſame fide AB b:; | b)zC-r 3115 
It followeth that A B the fide of the Cube, being divided by an extream- | 
and mean proportion , maketh the greater ſegment C L, the (ide of the 
Icoſai.edron inſcribed init, and the lefler ſegment E D the fide of the 
Dodecabedron likewiſe inſcribed in it. erefore as the whole line 
AB, the fide of the Cube, is to the greater ſegment CL, the ſide of 
the Icoſahedron , 1o is the greater ſegment CL, the (ide of the Icoſahe- 
dron, to the leſſer ſegmentE D, the fide of the Dodecahedron <, Wohere- | c) ;-det. 6. 
fore , The ſide, &c, Which was required to be proved, 


wy, © 
- . 


PROP. 11. THEOR. 11. 
( The ſiatof a Pyramis, 181m power Octodecuple (that is, as 
18 t91,) to the ſide of the Cube inſcribed m 1. 


Demouſtratios FOrby what hath been demonſtrated 2, the (ide of the Py- | a) 18. 15, 

ramis is triple to the diameter of the baſe of the Cube in- 
| ſcribed in itz and therefore it is in power noncuple to the ſame diame- 
ter Þ, But che diameter is in power double to the fide of -the Cube ©. And | b) 20. 6. 
the double of noncuple makerh Octodecuple. Wherefore, The fide, 8&c. | ©) 47+ 1+ 


Which was requited to be proved. 

PROP. 11. THEOR. 11. 
The fide of a Pyramus 15 m poiver Octodecuple to that right | 
| | line , whoſe greater ſegment 1 the fide of the Dodecabedron 


nſcribed in the Pyramts. 


Demonſtration FOraſmuch as the Dodecahedron and the Cube inſcribed 
in it, are ſet inoneand the ſame Pyramis 2, and the fide of | a) Co-1.16. 
the Pyramis circumſcribed about the Cube, is in power Otodecuple to 
the ſide of the Cube inſcribed >, Bur the greater ſegment of the ſame ſide | b) r1. 16, 
of the Cube is the fide of the Dodecahedron which conteinerh the Cube <. | c) C.r7.:3. 
Wherefore , The {ide, &c. VV hich was required to be proved. 


__ 
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PROP. | | 
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PROP. 13, THEOR. 13. 


The fide of an Icoſabedron inſcribed in an Ofobedron , 18 mn 
power double to the leſſer ſegment of tbe fade of the ſame 
Otobearon. 


15. | Demoxſtration FP Oraſmuch as # it was proved , that the fide of an Icoſa- 
at p | inſcribed in * ORohedron , coupleth together 
the two ſe&ions (which are produced by an extream and mean propor- 
tion) of the fide of the Otohedron , which make a right angle , and that 
right angle is conteined under the leſſer ſegments of the {ides of the Oto- 
hedron, and is ſubtended of the fide of the -Icoſahedron inſcribed : It 
followerh therefore that the fide of the Icoſahedron which ſubrenderh 
the right angle , being in power equal to the two lines which contein the 
byY47-1- | ſaid angle Þ, is in power double to each of the lefler ſegments of the Oto- 
hedron which contein a right angle. Wherefore , The (ide of an Icoſa- 
| hedron, &c. VWhichwas to be demonſtrated, 


PROP. 14. THEOR. 14. 

The ſides AB , of the 
Oftobedron ABGDE, 
and F 1, of the Cube FC 
HI, mſcribedinit , are m 

D power to one another in qua- 
arupla ſeſquialtera propor- 
ton ; (that 18 a:Q102..) 


O_— Et therebe drawn 
to BE, the baſe 
of the triangle ABE, a per- 
pendicular AN; and again, let there be drawn to the ſame baſe in the 
triangle GBE , the perpendicular GN, which AN and GN ſhall | 
| paſſe by the centers F and I. 


a)C.12.13. Demonſtration 'T'He line A F is double to the line EN 2: Wherefore the 

b) 2.6. line AO is double tothe line OE Þ,; for the lines F O and | 
N E areparallels ; and therefore the diameter AG is triple to the line 
| FI, Wherefore the ge of AG is noncuple (that is, as 1$to 2, orgto 
, Iz) to the power of FI, Burt the line AG is in power double to the fide 
c)14-13- |AB<c, Wherefore the ſquare of the line A B being the half of the {quare 
of theline AG, which 1s noncuple to the ſquare of the line F I, is qua- 
druple ſeſquialter ro the ſquare of the line FI. The ſides therefore , &c. 
| Which was required to be proved, 


| PROP. 
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LO 
| PROP.-25. THEOR. 15. 


The ſide of: the Ortobedron i81n power quadruple ſeſqwalter 
to that right line ', "whoſe greater fegment 1s the ſide of the 


| Dodecabedron-mſcribed m the ſame Oftobedron. | 


Demonſty ation FOraſmuch as 3 it was proved, that the ſide of the Otohe- 

dron is in power, quadruple ſeſquialrer to ;the fide of the 
Cube inſcribed initz bur the fideof the Cube being cur by an, extream 
and mean proportion , makerh the greater ſegment the fide of the Dode- 
cahedron circumſcribed aboux ir.b ; Therefore the fide of the Otohe- 
dron is in power quadruple ſeſquialter to that right line (tq wit, to the fide 
of the Cude) whoſe greater ſegment.is the fide of the Dodecahedran in- 
[cribed in the Cube. But the CAGE and the Cube inſcribed one 
within another , are inſcribed in one and the ſame Oftohedron<, There- 
fore, Theſide , &c, Which was required to be proved. 


PROP. 16. THEOR. 16. 
The fd BG, or EC, of an 
H Ioſabedron ABGDFHEC, #7 
the greater ſegment of that right 
niL.,.C.0--AL BH » 0. KL » which is in pomer 
: doable to the fide AL , of the Ofte- 
F bedron AKDL , ſcribed in the 

ſame Icoſabedron. 


D 
Demonſtration FOraſmuch as figures inſcribed and circum(cribed have one 
and the ſame center 2, lerthe ſame be the point I, Now 
right lines drawn by thar center to the middle ſcaions of the oppoſite 


ſides , to wit, the lines AI Dand KIL, doin thepointI cur one ano- 
ther into ewo equal parts , and perpendicularly Þ z and foraſmuchas they 


couple the middle ſeRions of the . lines BG and HE; therefore 
they cut them perpendicularly: VVherefore alſo the lines BG and H F 
are parallels ©, Now then drawa linefromBtoH, and the ſaid line BH 
(hall be equal and'parallelcothe line K L 4, But the line BH ſubrendeth 
two ſides of the Pentagon which is compoſed of the fides of the Icolahe- 
dron , towit, the fides BAand AH; Wherefore the line BH being cur 
by anextream and mean proportion , maketh the greater ſegment the 
fide of the Pentagon ©, which fide is alſo the fide of the Icoſahedron, 
to wit, E C- Anduntothe line BH, the line KL is equal, and the line 
K Lis in power double ro AL the {ide of the Oohedron f, for in the 
fquareAKDL , the angle KAL isa rightangle, Wherefore E C the 
fide of the Icoſahedron, 1s the greater ſegment of the line BH or K L, &c. 
Which was required' to be proved, 


— 


Si 


a) 14, 16, 
8 


bzzC.r3i15 


c) Co. 1-16. f 


a) C.21.15, 


b) C.14-15. 


C)4C. I4-I5 


d) 33-1- 


©)8. 13s 


t) 47» I, 
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a):C.13.15. 


| 


b)10.def.5? 


© © det. 6» 


d) 2. 14- 


a)zC.r3-15 


b)13.def.5. 


a) C:14-13, 


PROP, x4. THEOR.: 17. 
The (ide of a Cube tetathe fideaf a Dodrcabedran mſcribed 
nut , indouble: proportion of an extream and mean proportion. 


DemorſtrationFOr it was manifeſt * chat the ſide of a Cube divided by an 

"* extream and mean proportion , maketh the leſler ſeg- 
ment the ſide of the Dodecahedron' inſcribed in it ;- burtthe whole is ro the 
leſſer ſegment in double proportion of th4tinwhich ies'ro thegreater Þ, 
for the whole, the grearer ſegment , atidthe lefler , are lines in continual 
proportion < ; Wherefore the whole, to wit; the {ide of the Cube, is to 
the fide of the Dodecahedton inſcribed in ir, rowit , to his lefler ſeg- 
ment, in'donble propotrion of an extreatti and mean proportion , to wit, 
of that which che Whol hattrto the greater ſegment 4, ? 


PROP, 18. THEOR. 18. 
The fide of a Dodecabedron , is to the fide of the Cube in- 
ſerited in it , in converſe proportion of an extream and mean 
proportion. 
Demonſtration |T was proved i that the ſide of a Dodecahedron circum. 


ſcribed aboyt a'Cube. is the greater ſegment of the fide of 
the fame Cude, Wherefore the whole fide of the Cube 1n{cribed. is to 


che greater ſegment, to wit; to the fide of the Dodecahedron circum- 


ſcribed, in an extream and mean proportion : Wherefore by converſion, 
the greater ſegment, that is, the {ide of the Dodecahedron , is ro. the 


whole, to wit, to the fide of the Cube inſcribed >, &c, Which was 
required to be proved. | 


PROP. 1g. THEOR. 19. 

The ſide GD , of an 
Ofobedron ABGDF, 1s 
ſeſqualter to the fide E C, 
of a Pyramis inſcribed m1t. 


Conſtruthon FOr 2 the Octohe- 

dron 1s cut intotwo 
quadrilateral Pyramids, one of 
wiich letbe ABG DF; andler 
the centers of the circles which 
contein the four baſes of the 
Oohedron be K, E, I, andC, 
and draw theſe right lines KE, 


EI,IC,CK, and EC. Wherefore KEIC is a ſquare, and one of : 


| the baſes of the Cube inſcribed: in the Otohedron b., And foraſmuch Ws 
the 
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| the angles of a Cube, and of the Pyramis inſcribed inir, are ſer in the | 
centers of the baſes of the Octohedron circumſcribed about the Cube < ; | c) 6. 15. 
and the {ide of the Pyramis couplerh the oppolice angles of the baſe af 
the Cube 4: Ir is manifeſt that tte line E C 1s the {ide of the Pyram:s in d) z.15, 
ſcribed in the Otohedron A BGDF. I ſay then that G D the (ide of the 
| Octohedron, is ſeſquialter ro EC, the fideof the Pyramis inſcribed in | 

ic, From the point A, draw to the bales BG and F D, perpendiculars | 

AN and AM, which « ſhall paſſe by the centers Eand C , and drawche | e)C, i213, 
hne N M. b=4 
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= — — GC — _ —_ 
——__ 


N b # 

9 frration FOraſmuch as BGDF is a {quare f, the lines NG and þ )14. 13, | 
M D, ſhall be parallels and equal: Feor che lines BG and | | 
FD, are by the perpendiculars cur into two equal parts, in the points N 

and Mg: Wherefore the lines NM and GD {hall be parallels and |s) 3. ;. 
equal h, And foraſmuch as the lines AN and A M, wl.ich are the per- | b) 33-1 
pendiculars of equal and like triangles, are cut alike in the points E and C, 
the lines E C and N M (hall be parallels 1. And therefore & the triangles i) +. 6. 
AE Cand AN M ſhall be like, Wheretcreas the line AN is to the line | k) Cor.2.6. |} 
AE, ſaoistheline NMro the lineE C1. Bur theline AN is ſeſquialter | 1) 4. 6. 
rotheline AE, for the line A E is double to the lineE N m, Wherefore | m}C.r:.13. 
the line NM cr theline G D, which is equal un:o it, is ſe{quialter to the 
liveE C. Wherefore, &c. Which was required tobe proved. | 


——— 


—  _ 


/ 

PROP. 20. THEOR. 20, 
If from the power of the 
aameter BG , of an Icoſa- 
bedron ABGD , be taken 
away the power tripled of the 
ſide EH , of the Cube mſcrt- 
bed in the Icoſabedron , the 
power remaining ſball be ſif: 
quitertza to the power of the 
fiae AB, of the Icoſabedron. 


the two baſes of the Cube be EHKL, and LK F C 
ed; andletthe diameter of the Cube be F H, 


Conftruiion ] Er 

joyn 
Orafmuch as the centers of inſcribed and circumſcribed 
| fipurcs are in one and the ſame point 2, the diameters B G 
and FH, thallin one and the lame point cur one another into rwo equal 
parts ; for by the ſame Corollary ir hath been raughr that the tops of 
equal and like Pyramids , do inchat point concurre z let the point bethe 
centerl. Now tie angles of the Cube which are at the points FandH, 


are ſet at the centersof the baſes of the Icoſahedron Þ : Wherefore the | b) rt. 15, 


{ line FH ſhall be! perpendicular to ER of the _ | 


Demonſtratio: FF 


- 
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c) 47+ I- Wherefore the line I B conteineth in power the rwo lines I H and H Be, 
But theline H B is drawn from the center of the ci rcle which conteineth 
&he baſe of the Icoſahedron , to wit , the angle B, 1s placed in the cir- 


cumference, and the point H is the center. Wherefore the whole line B G 
conteinerh in power the whole 


lines FH , and the diameter of | 
the circle (to wit, the double of 


— 


d) 15: 5. che line BH) 4. Burche diame- 
ter which is doub'e ro the line 
w: HB, is in power ſeſquiterria to 
the ſide of the equilateral rriaffh 
c) C1213, le inſcribed in the ſame circle, 
For it1s in proportion to the (ide, 

as the fide is to the perpendicu- | 
f) Cor, 8.6. lar f, And FH the diameter of 
the Cube, is in power triple to 
g)15, 13+ E H, the ſide of the ſame Cubes: 


If therefore from the power cf 
the diameter B G , be taken a- 
way the power tripled of E H, 
the ſide of the Cube inſcribed ; that is , the power of the line FH; the 
reſidue (ro wit, the power of the diameter of the circle, which 1s double 
to the line H B) ſhall be ſeſquiterria to the (ide of the triangle inſcribed in 
that circle , which fide is AB the fide of the Icoſahedron : It theretore, 
&c, Which was required to be proved, 


COROLLARIE. 


The Diameter of the Icoſahedron , couterneth in power twolines, towit , the Dia- 
meter of the Cube inſcribed , which coupleth the centers of the oppoſite baſes , and the 
Drameter of the Circle which conterneth the baſe of the Icoſahedron, | 


For it was manifeſt , that B G the diameter , conteineth in power the 
line F H, which coupleth the centers, and the doubleof the line B H, that 
is, the diameter of the circle conteining the baſe wherein the center H is. 


PROP. 21, THEOR. 21. 

The fide AB, of a Dr 
decabedron ABGDCT, 
z the leſſer ſegment of that 
\ right line which is in power 

.N& double to the fide EF , of the | 

/ OtoedrmELFKI, n-| 
ſcribed m the ſame Dodeca- 
bedron. 


Conftruftzon Raw the diame- 
ters ELand F K, 


of 


_—— — 


— 
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of the Otohedron, Now tliey coupie the middle ſeftions of the oppo- 
fice ſides of the Dodecahedron ABandG D 7; and all thoſe diameters 
being divided by an extream and mean proportion, do make the leſier ſeg- 
| ment the fide of the Dodecahedron b : Wherefore the tide A Bis the let- 
Ter ſegment of the line FK. Bur the line FK conteineth in power the wo | 7 13+ 
equal lines EFand E Ke, for the angle FEK is a right angleot the |c) 47, 1, 
ſquare FE K L, of the Otobedron, Wheretore theline F K is in power | 
double to the line EF. Wherctore the live A B (the fide of the Dodeca- 

hedron; 1s the leſſer ſegment of the line FR, which is in power double 
coEF, the fide of the Otohedron ; Theretore, The ſide of a Dadecg- 
hedron, &c. Which was required to be proved. 


PROP. 32» THEOR, 22... 
The Diameter of an Icaſabedron is in power ſefquitertia to 
the fide of the ſame Ioſabedron , and alſo t3 m poner ſeſqual- 
ter to the fide of the Pyram ſcribed mthe Icoſabedron. 


Demox(tration gp Oraſmuch as it hath been proved 2 that it from the pow- 
| ot of the diameter of the Icoſahedron , be taken away 
the triple of the power of the fide of the Cube aſcribed init, there ſhall 
be lefr a ſquare, teſquitertia rothe ſquare of the fide df the Icoſabedron ; 
But the power of the ſide of the Cube tripled, ische diameter of the ſame 
Cube Þ. And the Cube and the Pyramis infcribed in it, are conteined in |b)rs- 17, 
one and the ſame ſpherec, and in one and the ſame Icoſahedrond: VVhere- |) *: 16. 
fore one and the ſame Diameter of the Cube, or of the Sphere which |4) C9-1-16, 
conteinerth the Cube and the Pyramis, is in power {eſquialter to the fide 
of the Pyramis ©, Whereforc ic followerh that it from the Diameter of |c) 13, 13. ! 
the Icoſahedron be taken away the triple power of the fide of the Cube , 
or the ſeſ{quialter power of the (ide of the Icoſahedron : The diameter 


| therefore, &c. Which was required to be proved, 


a) Oe. IF, | 
Co 4, 17.13» 
b) 4 Cer. of | 
! 
| 


es 


2) 20. 16, 


PROP. 23. THEOR. 23. 

The ſide AS, wr $0, 
of a Dodecabedron A BG 
DFSO, zs 70 the fide 
KL, of an Icoſabearon KL. 


| 


' 


HMNE , ſcribed 1n it , | 
as the leſſer ſegment 1F , of 
tbe perpendicular CF , of 
the Pentagon , 15 to that bn | 
| LC, mbib 1s aramn from | 
| the center to the ſide A'S , of the ſame Pentagon. | 
| 


l 
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a) C.r0.13- 


b) 3+ 16, 


C) 7+ 15s 


d) 2. 6. 


e) Cor. 2.6. 


f) 4. 6. 


8) 3. 16- 


h)2C.13-15 


2) I6, I 3, 


| 


| tream and mean proportion , and if the leſſer ſeement thereof 


| 
| 


Conftrution FRom the two angles of the PentagonsBASandFAS, of the 
Dodecahedron, to wit, from the angles Band F , let there 


be drawn to the common baſe AS, perpendicular lines BC and FC, 


which ſhall paſſe by the centers K and L of the ſaid Pentagons *: Draw 
the lines BF andR O. Now foraſmuch as the line R O ſubrendeth the an- 
gleOFR, of the Pentagon of the Dodecahedron , it ſhall cur the line 
FC by an excream and mean proportion Þ, Jet it cur ir in the point]. And 
oraſmuch as the lineK L is the fide of the Icolahedron inſcribed in the 
'Dodecahedron , it couplerh the centers of the bales of the Dodecahe- 
dron ; for the angles of the Icoſahedron are ſect in the centers of the baſes 


of the Dodecahedron <. 


Oraſmuch as in the triangle BCF, the two fides CB and 
CF, are in the centers Land K , cur like proportionally , 


thelinesB F and K L ſhall be parallels 4 : Wherefore the triangles B C F 
| and KCL, ſhall be equian- 


pled ©, Wherefore as the line 
CListo thelineKL, fois the 
lineCF to the line BF f, But 
C F maketh the leſſer ſegment 
the lineIFs; and theline B F 
maketh the lefler ſegment the 
lineS O, towit, the {ide of the 
Dodecahedron h , tor the line 
BF, which coupleth the angles 
Band F ,.of the baſes of the o- 
decahedron , is equalto the fide 
of the Cube which-conteineth 
the Dodecahedron i: Where- 
fore as the whole line C F., is to 
the wholelineBF, ſois the leſ(- 
ſerſegment IF, tothe leflerſegmentS O k. But as the line CF is to the 
lines F, fois the line CL rothelineK L. Wherefore alternately , ! as 
the line I F the lefſer ſegment of the perpendicular of the Pentagon 
FAS, istotheline LC, which js drawn from the center of the Penta- 
gon, to the baſe; ſois the line S O the {ide of the Dodecahedron ; to the 
line K Lhe fideof the Icoſahedron inſcribed in it, Therefore , The fide, 
&c, Which was required to be proved. 


PROP. 24 THEOR. 24. 


If half of the fide of an Icoſabedron be drouded by an ex- 


Demon ration FE 


be taken from the whole ſide ; and again, fromthe reſidue be ta- 
ken away the third part, that which remameth ſball be equal tg 
the fide of the Dodecabedron wnſcribed in the ſame Teoſabedron. 


Conſtruftion YUppole AB GD F bea Pentagon,conteining five ſides of the 
Icoſahedron ©, and let it be inſcribed in a circle , whoſe 
center 


— — 
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center.letbeE. And upon the {ides of the Pentagon let there be raiſed 
triangles, making aſolid angle of the Icoſahedron ar the point I b. And [b):6. tz. | 
inthe circle ABD, inſcribe an equilateral triangle AHK. From the | | 
centex E., drawith H K the fide of the triangle , and G D the fide of the | 
Pentagon , a perpendicular line » which let-be E C NM and draw the 
lines E G, E bFG. and 1D. And divide the line BG-into cwo cqual 
parts in the point T. And draw the lines I'N;*IT, T N; nd ET. Apd 
toralmuch as in che perpendiculars I F.aud IN, ate thecenters of e | | 
circles which contein the equilateral triapgles I BG and1G D=; Let |c) Cor. 1-3 
thoſe centers be the points S.and O , and draw the line$.Q. "Divide *the 
line T Bethe half of B G , the fide of the looſahedron) by an exrreamand 
mean proportion in the point R.4, and ler rhe leſſer ſegment thereof wlB. 'G) 30. 6. 
And fx: much as the line $ Ocouplerh the-centsrsof chetriangles I'F G |. 
andI GD, itis © the fide of che Dodecahedron infcribed' in the Icoſahe- |e) 5+ 25. | 
dron, whoſe ſide is the line BG, from the fide B G' takeaway BR , the | 
leſſer ſegment of che half ade; And from the refidug'G'R, take away | 
the third part G Vf, then I fay that the reſidue R V isequalto S O, the |f) 9. 6- 


fide of the, Dodecahedron inſcribed. | 


Op ———————. 
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| 


| 
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Demoxſtration {oom——_e as the perpendicular E N is in the point C di- 
vided by an extream and mean proportion 8, andthe |[s) Co.1.14. 
reater ſegment rhereof is. the lineE C) and unto the line E C the line 
'M is equal hb, Wherefore theline EC is to the line CN, as the line |h)C-12.13- 
CNistotheſame CN i, Burgstheline E Cis tothe ling CN, fois the |j J7- 5: 
whole lineEN, to the greater 
ſegmentE C k, Wherefore | as | k) 2. det. 6 
che whole line E Nis to the [[) ir. 5. 
greater ſegmentEC , fo is the | 
line C M to- the line CN. | 
Wherefore the line CM is divi- i 
ded by an extream and mean | 
proportion in the point N , to 
wit is divided like unto the line 
E N =. Wherefore theline E M |m) , 14. 
exceedeth the line E N by the 
leſſer ſegmenr of his half , to wit, | 
by M N. And foraſmuch as 
E GD is the triangle of anequi- 
lateral and equiangled Penta- | { 
 gmABGDE. Therefore ® the 1) 20. 6, 
triangle E T Nis liketo the triangle E G D. Wherefore as che line E G | 
is tothe lIineEN, ſo9 is theline GD to the line NT. Wherefore the 'o) 4.6. 
line G D (or BG which is equal unto 1t) exceedeth the line N T by the | 
lefler ſegment of the halfeof BG ; for che line E G did in like forrex- | | 
ceed the line E N. Bur that leſſe ſezment is the line B R. . VWheretore 
the reſidueR G is equal to the line TN. And foraſmuch as I B Gis an 
| equilateral criang!e , the perpendicular $ T (hall be the halt of the line 
'SI, which is drawn from che center P. Wherefore the line I T exceed- |p)C.r2-23. 
| eththe line 1S by his third part. And foraſmuch asthe lineS O , which | 
| coupleth the ſ{eCtions, is a parallel tothe line T N 4 for the equal per- | q) 2-6 
| pendiculars IT and I N, are cut like in the points 5 and O, Therefore 
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the 
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r) Cor. 2.6. , the triangles IT N and[I$S © arelike r. Wherefore as the line ITis to 
$) 4. 6+ | | the lineIS; ſo+isthe lineTN 


totheline $ O., Butthe line I T 
exceedeth the line I S by a| 
third part. Wherefore the line 
TN exceedeth the line SO by 
a third part, But the line T N 
is proved equal to the line R G. 
Wherefore the line R G ex- 
ceedeth the line S O' by a third 
art of it ſelfe which is G V. 
herefore the refidue R V is 
equal to the line SO , which 
is the fide of the Dodecahe- 
"Wi go dron inſcribed in the Icoſahe- 
| M ; dron , whole fide is the line 
| B G. If therefore halt of the 
fide of an Icoſahedron be divided by a" extream and mean proportion, 
| &c. Which was required to be proved. | 


| PROP. 25. THEOR. 25. 
To prove that a given Cult AB 
C H # triple to a trilateral equilate- 
ral Fyrams AGDF , mferibed; 
_ mil. 
Demonſir ation |" pr as thebaſe AFD 
is common to the Pyramis 
AFDB and AFDG,the Pyramis AFDB 
ſhall be ſee wichour the Pyramis AFDC. 
Likewile the reſt of the baſes of the inſcri- 
bed Pyramis are common tothe reſt of the 
Pyramids ſet without, which are the Pyra- 
mis AGD Cuponthebaſe A GD, the Py- 
| ramis AGFE upon thebaſe AGF, and G DFH upon the baſeG DF, 
a)$. de.1r-| which Pyramids taken without , are four in number , equal and alike 2, 
for every one of them is conteined under three half ſquares of the Cube, 
and one of the baſes of the Pyramis inſcribed. Wherefore each of them 
is conteined under the half baſe of the Cube, and the alticude of the 
Cube. As the Pyramis AE G F hath to hisbaſe hall of the ſquare E H, 
| towit, the triangle EGF, and hath to his altitude the alticude of the 
Cube, to wit, the line AE, Wherefore the ſaid Pyramis is the fixth 
art of the Cube. For if the Cube be divided into two Priſmes by the 
| Plain CBFG, the priſme ACBGEF ſhall be triple to the Pyramis | 
| AEGEF, having one and the ſame baſe withic EGF, and one and the | 
b) 1C-7-12+ | fame altirude EA Þ, Wherefore the {aid ourward Pyramis AEG PF is | 
the ſixth part of the whole Cube. Wheretore alſo the ſame Pyramis, to- | 
gether with the other three outward Pyramids AFDB, AGDC, ant 
| GDFH, ſhall contein two third parts of the Cube, Wherefore the 
SS * 
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reſidue , to wit, the Pyramis inſcribed A G D F, ſhall contein one third 
part of the Cube. And therefore converſely , the Cube ſhall be triple 
roit. Vherefore we have proved that a Cube, &c, 


PROP. 26, THEOR. 26. 

To prove that a trilateral 
Pyrams ABCD , 1s double 
to an Octobedron mferibed in 


it EGLKHE. 


Conftruttzon Þ Er the ſides of the 

Pyramis be cur into 
rwoequal parts in.the points E,K, 
F,G,L, and H,inſcribing thereby an 
Octohedron in the Pyramis 2. 
Wherefore the Pyramids AEGH, 
BEFK, CFGL, and DK HL, 
fall withourche Ocohedron inſcribed Þ, Bur the ourward Pyramis , to 
wit, AEGH, and thethree other, are like unto the whole Pyramis <. 
For the baſes of the whole Pyramis are by parallel lines drawn in them, 
cut into like triangles 4 , of which the foreſaid Pyramids arc niade. 
Wherefore the whole Pyramis is to every one of them in treble propor- 
tion of that in which the ſides of like proportion are ©. Bur by Com- 
ſruRion, the proportion of the fide AB tothe fide AE is double. Where- 
fore the whole Pyramis ABC Dis oQuple ro the Pyramis AE GH, and 
ſais it toeach of the Pyramids which are equal ro AEGH. For double 
proportion multiplied into it ſelfe twice , maketh ofuple, Wherefore it 
followeth that AE GH, BEFK, CFGL, and DK HL; taken toge- 


| ther z make the halfe of the whole Pyramis A BCD, Wherefore there- 


ſidue , to wit, the Otohedron EGLKHEF, is the other halfof the Pyra- 
mis. Wherefore the Pyramis is double tothe Otohedron, Wherefore 
we have proved that a trilateral equilateral Pyramis, 8c. 


PROP. 27. THEOR. a7, 
To prove that a Cube is ſextuple to 
an Oftobearon inſcribed mt. 


ConflruFidn Er the Cube ABCD,EFGH, 

whoſe four ſtanding lines A E, BF, 
CH, and DG, be'cut into two equal parts in 
the pointsI, K, Mz,and L, and by thoſe points 
ler there be extended a plain K LMI , which 
ſhall be a ſquare, and parallel ro the ſquares 


BC and FH#z, Wherefore jn it ſhall be the 
baſe which is commen to the two Pyramids of 
the Ocohedron inſcribed in the Cube b. Let 
that baſe be N PR Q, coupling the centers of the 
bales of che Cube, & upon that baſe lerbe ſer the 


vV V two 


a) 2+ 15+ 


b) 2. 15- 
c)7-def11- 


d) 2. 6. 


©) 8. 12, 
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two Pyramids of the Oohedron, which lerbeNPQRSand NPQRT: 
Demonſtration FI Oraſmuch as theſe two Pyramids taken together have 
their altitude equal with the alcitude of the whole Cube, 
| each of them apart hath to his altitude half the alcicude of the Cube , 
to wir, half the ade of the Cube, as the. line K B. And foraſmuch as the 
c) 47-1. | ſquare K L MI is double tothe ſquareN R Q P ©, theother ſquares of the 
| Cube ſhall alſo be doublero the ſquareNR QP. 
d)ult, 15. | And foraſmuch as the Cube 4 1s reſolved into 
| fix Pyramids , whole baſes are the baſes of the 
Cube , and the altitudes the lines drawn from 
the center to the baſes , which are equal to half 
the {ide of the Cube, ir followeth that cach of 
the fix Pyramids of the Cube , having his baſe 
double to the baſe of each of the Pyramids of 
| the Ofohedron , and the ſame altitude thar 
| the ſaid Pyramids of the Otohedron have, is 
double to either of the Pyramids of the Oo- 
£)6. 12. hedron ©. And foraſmuch as cach of the Pyra- 
| mids of the Cube is equal to the two Pyra- 
mids of the Otohedron , the fix Pyramids of 
the Cube ſhall be ſcxtuple to the whole Octo- 
hedron, Wherefore we have proved thar a Cube is ſextuple ro an Oco- 
hedron inſcribed in it, | 
PROP. 28. THEOR, 28. 
A To prove that an Oftobe- 
LA dro ABCDEF,, #« qua 
| "£ frees. aruple ſeſquialter ta a Cute 
AS_ Pp: We" p . 
| SN. GHIK,VQRS, znſcribed 
j 24 * = wp. hes honcoconttl Mm it. 
Th S | Demonſtration FOraſmuch as the 
| lines drawn from 
T \: the center of the Otghedron, or of 
the Sphere which conteineth ir, un- 
| tothe centers of the baſes of the 
a) 2T+ Is. Ocohedron are proved equal 2 | 
and the angles of the Cube are ſet | 
b) 415+ in the centers of theſe baſes b : It followerh that the ſame right lines arc 
| drawn from one and the ſame center of the Cube, and of the Ocohe- 
c) C,21.15-] dron; for they have each one and. the ſame center ©. Let that center be 
| the point T. Wherefore the baſe BDF C , which cutteth che Ocohe- 
d)C.14-13-| gron into two equal and quadrilateral Pyramids 4 , ſhall alſo cut the 
- 9-11) Cube into twoequal parts ©. For it paſfleth by the center Tf. And foral(- 
) 14+ 13+ | much asthebaſeof the Cube is in the four centers G, H, I, and K, of the | 
baſes of the Pyramis ABDFC, a plain LNOM extended by thoſe 
| points, ſhall be parallel tothe plain BDF Ce, and ſhall cut the Pyramis | 
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O,andM, and thelines LN, BD, and N ©, DF 

ſhall be parallels , ſo alſo ſhallche lines OM,F C, ahd L M, BC, ahd 
the {quare G H 1K, of the Cube, (hall be infcribed.in the {quare LN OM, 
Wherefore the ſquare LN OM is doublero tht ſquare GHIK th, From 
the ſolid angle A, let there be drawn to the plain aperNens BDCE, a 


in the points L. N, 


perpendicular , which let fall upon it, in che point T ;, and ler the ſame 
pependicular be AT, cutting the plain LN OM in the pointP.. Andit 
ſhall alſo be a perpendicular to the plain LN O M4, Again, fromthe an- 
gleBAD of the triangle ADB, let therebe drawn by the centerH, of 
the triangle , tothe baſe, a line AH X. Wherefore the line AX js ſef- 
quialter to the line AH *, Wherefore the line AH is double torhg line 
HX. Bur the ather lines AB, AD, AF, and A C, and the perpendicu- 
lar AP T, are cut like unto the line A HX 1, Wherefore the line A Pis 
double to the line Þ T. Wherefore the line A P' isthe'altiinidg sf the 
Cube ; for the line ÞP T is the half chereof, And forafmuch as upon the 
baſe GHI K of the Cube , and under the altitude AP,'of the ſame 
Cube, isſerthe Pyramis AGHIK , the ſaid Pyramis is the third part 
of the Cube m, Bur unto the Pyramis A:G,H IK the Pyramis ALNOM 
is double", for rhe baſe of the one is double to the baſe of the other, 
Wherefore the Pyramis ALN OM is two third parts of. the Cube, 
And foraſmuch as the Pyramids AL.N © .Mand ABDFC, arclike 9, 
therefore they are in triple proportion of that in which. the ſides of. like 
roportion AH to AX, or AL to AB are ?P. But the fide ABis. proved to 
bo Cihnlaker to the fide AL. Wherefore the Pyramis ABCDF isto 
the Pyramis AL N OM, as27 is to 8 ({whieh 1s ſeſquialter proportion 
tripled z for the quantity or denomination of ſeſqujalter proportion, to 
wit, 1: , multiplied into it ſelfe once, it maketh 2; , whiclf again multi- 
tiplied by 14 , maketh 33, that 15 27 to 8, Bur of what parrs\the Pyramis 
ALNOM conteineth 8 , of the ſame the Cube conteigeth\.12 , of the 
ſame the whole Octohedron (which is double to the Pyramis ABD FC) 
conteinerh 54, which 54 bath to 12 quadr taleer proportion : 
Wherefore the whole Ocohedron is to the cribed 1n ir'in qua- 
druple ſeſquialter proportion. Wherefore we have proved; &c. | 


| COROLLARIE. 
An Oftohedron is to a Cube inſcribed 1n it , en that proportion that the ſquares 


of their ſides are. 
For 4 the ſide of the Octohedron is in power quadruple- ſeſquialter eo 


the ſide of the Cube inſcribed in ir, 


PROP. 2g. THEOR. 29. 
To prove that 4 given Octobedron. AB , 1s tredecuple ſeſ- 


quialter (that is, as 137 10 1) to atrulateral equilateral Fy- 


—_— — 


uple. ſeſc 
Cube in 


| Conſtruftion [, 


ramisF E GD , inſcribed 1 tt. 


Er there be inſcribed in the given Oohedron a Cabe F C 
E D=, and inthe Cube a Pyramis Þ. . 


Oraſmuch as the angles of the Pyranys are © ſet in the 
angles of tbe Cube, and the angles of the Cube are ſet in 


| Demonſtration 
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the centers of the baſe of the Oohedron, to wit, in the points F,E, C, 
d) 4- 15+ D, and G 4. Wherefore the angles of the Pyramis are {er in the centers 
EC and E Dof the Oaghedron. Wheretore the Pyramis FED G is 
inſcribed i the ORohedron ©. And 
foraſmuch as che Oſtohedron AB is ro 
to the Cube FCED inſcribed in it, 
uadruple ſeſquialker (by the former 
Brop.)and cheCube CDEF is tothe 
ramis FE D G inſcribed in it triple f, 
'herefore three Magnicudes being' gi- 
ven , to wit, the Otohedron, tne Cube, 
and the Pyramis, the proportion of rhe 
extreames (to wit, of the Octohedron 
rothe Pyramis) is made of the propor- 
tion of rhe meanes (tro wit, of the Ofto- 
hedron ro the Cube , and of the Cube 
to the Pyramis 8. ). Now then mylri- 
ply the quanrities or denominations of the proportions ( to wit, of rhe 
O&ohedron to the Cube , which is 45, andof rhe Cube to the Pyramis, 
which is 3 Þ,) there ſhallbe produced 132, ro wit, the proportion of che | 
Octohedronto the Pyramis inſcribed in tt. For q+multiplyed by 3, pro- | 
duce 13 5. Wherefore rhe Ocrohedron isto' the Pyramis inſcribed in it in 
rredecuple ſeſquialter proportion. Whercfore we have proved, 8c. 
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| PROP. 30. THEOR. 20. | 
[ime A To prowt that a trilateral equila- 

4 teral Pyramis iu noncuple to a Cube 
1 _ mſcribed m 1t. 


Conflruftion F Er the given pyramis be 

La BCD, who qe baſes 

- let be ABC and DBC, and ler their 

| cenrers be G and |, and from the angle A, 

B E © draw unto the baſe BC, a perpendicular 

AE, alſo from the anzle D , draw unto the 

a) 2. 3- ſame baſe BC. a perpendicular DEzand they ſhall-meet in rhe ſeQion E 2, 
þ)Co. 1+ 3.] and inthem ſhall be the centers G and [ Þ. 


Demoſtratio: F7 Oraſmuch asthe line GI couplerh the centers of the he-! | 
| ſesof the pyramis , the ſaid line GI ſhall be the diame- | | 
c)18.15, | terof the baſe of the Cube inſcribed in the pyramis ©. And foraſmuch as 
{d)C.r2-13-| theline A G is double tothe line G E 4, thewhole line A E ſhall be cri- 
| pleto the line GE, and ſoisalfo the line DE to the line I E, Where- 
©) 2. 6. | fore the lines AD and GI are parallels <, And theretore the triangles 
f) Cor- 26-| AED and GE larelike f. And foraſmuch as the triangles AED and 
$) 4- 6- GE I arelike, theline A D ſhall beriple tothe line GI 8. But the line: 
AD is the diameter of the baſe of the Cube circumſcribed about the | 
'Tamis ABCD, and tte line GI is rhe diameter of the baſe of the | 
| inſcribed in the pyramis ABC D ; butthe diameters of the baſes ! 


bh _ RE" 


LIMI 


| Lib. 16; oF EUCLIDE. 6x: 77% 


| are equimultiplices ro the ſides (to wit, are in power double.) Where- | 

| fore the lide of the Cube circumſcribed about-the pyramis ABCD, is | 
triple co the {ide of che Cube inſcribed in rhe ſame pyramis ®, Bur like | þ) 15, 5. 
Cubes are in triple proportion to one another of rhat in which their ſides 
arei, and the fades are in trip!e proportion tg one another. Wheretore 
triple raken three times,bring forth ewenty ſeven cnple , which is 27 to 11 
for the four terms 27, 99 3,and 1, being fer in triple proportion, the pro- 
portion of the firſt tothe fourth (to wit, of 27 ro 1, ) thallhe triple co | 
the proportion of the firſt to the ſecond, ro wit, of 27 ro g *. Which | x1 40.ge.5. 
proportion of 2.7 to 1 , is the proportion of rhe fides tripled, which pro- 
portion alſo is found in like ſolids. Wherefore of what parrs the Cube cir- 
cuinſcribed conteineth 27 , of the ſame the Cube inſcribed conteines | 
z. But of what parts the Cube circumſcribed conteineth 27 , of the | 

| ſame the pyramis inſcribed in it conjeinerh g |. Whezefore of what parts |) 25. 6. 
the: pyramis AB£CD conteinethg), of rhe ſame ghe Epbe inſcribed in | 

the " Cage conteinerh 1. Wherefore we have proved, &e. | 
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PROP. 31: THEOR./31. 
. An Oftatedron ABCD, | 
wth to an IrſabedronF G 
HMKLIO, zmſcribed in 

it , that proportion which 

D two baſes of the Oftobedron 
have to five baſes of the I- 

. ſabegron, 


Demenſiration fe Drabnch as 

| the folid of 

the OQtohedron  confiſteth .of 
eight pyramids , ſet upon the baſes of tbe Octohedron.,- and baving to 
their alticnde a porpencncytas line drawn from che center to the baſe. Ler 
that perpendicular;be E R or E $ , being drawn from the center E (which 
center is comman.to either of the falids 2) to the centers of the;baſes, .to 
wit, tothe points Rand S$. Whercfore ſeeing that three pyramids,are 
equal and like , they ſhall beequal ro prilme ſer upon.the;ſame baſe, and 
under the ſame alcitude Þ, Bur to this,priſme is. double:tbar priſme.which | b) Co.7.12- 
is fer upon the ſame. baſe , and hath his altitude double, to wir , the 
wholelineRS ©, far.it is:equal roithe two equal and like priſmes where- 
of it is compoſed. Wherefore the priſme ſer upon the baſe of rhe Ofto- 
hedran, and having oils altizudetheline RS, is equaliro fix piramids, 
ſet upon fix bales of the Oftohedron , and having to.rheir alticude the 
line ER , ſothere remain twopyram:ds (for in the Oftobedron are cight 
baſes) which.ſhall be equal to the priſme which 1s ſer upon the third part 
of the baſe of che Ofohedron, and under the altitude RS, for priſmes 
under one and theſame altitude, are in propartioh to @R2 another as are 
their baſes 4. Wherefors the rwo priſmes which are ſer upon the baſe of |q)Co,7.12. 
the | 
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C)17+ IF» 


t) Co.7-12. 


| 


the Octohedron , andupon a third part thereof, and under the altitude 
RS, arecqualto the eight pyramids of the Otohedron , or to the whole 
Solid of the Otohedron. And foraſmuch as the Icoſahedron inſcribed in 
the Octohedron, hath his baſes ſer in the baſes of the Otohedron ©; ir 
followeth that the- pyramids ſer upon the baſes of the Icoſahedron , and | 
having to their tops one and the ſame center E , are conceined under the | 


to wit , underthe line ERorES , and therefore a priſme fer upon the | 
baſe of the Icoſahedron, and having his alcicude double to the alricude of 
che Pyramis, to wit, the whole line R $, is equal, ro the fix pyramids ſer 


upon the baſe of the Icoſahedron, and under the altirude ERorES, as 
we have proved in the Oftohedron, 


Wherefore the twenty pyramids 

' ſer upon -the twenty baſes of the 
Icoſahedron , are equal ro three 
priſmes ſetupon the baſe of the Ico- 
ſahedron , and under the altirude 

R S; and morover, to another priſme 

py {crupon a third part of the baſe of 
the Icoſahedron , and under the 
ſame altitude R S , which priſme is 

a third partof the former priſme f, 
for their I is as the pro- 
portion of the baſes. Vherefore 
ewo priſmes ſer upon the baſe of 
the Octohedron , and a third part 

| thereof , and under the altitude 

RS, istofour priſmes ſet upon the three baſes of the Icolahedron, and a 
third part thereof, and under the ſame altitudeRS , in the ſame propor- 
tion that the baſes are, that is, as four third parts of the baſe of the Ofto- 
hedron(which are equal toone baſe and) to 10 third parts of the baſe 
of the Icolahedron (which are equal to z baſes and 3) or as 3 third parts 
of the baſe of the Otohedron are to 5 third parts of the baſe of the Ico- 
ſahedron. Bur 2 third parts of the baſe of the Oftohedron , are to 5 third 


they are parts of equimultiplices.) And two priſmes of the Otohedron 
are to four priſmes of the Icoſahedron, as the ſolid of the Otohedron is 
ro the ſolid of the Icoſahedron , when as each are equal ro cach of the 
ſolids. Wherefore hthe ſolid of the Otohedron 15 to the ſolid of the Ico- 
ſahedron inſcribed in it, as two baſes of the Otohedron are to five ba- 
ſes of the Icoſahedron. Therefore, 8c, Which was required to be proved. 


PROP. 32. THEOR. 32. 
The proportion of the ſold of an Icoſabedron ABGC , to 
the ſohd of a Dodecabedron mſcribed m it , conſiſteth of the 
proportion of the fide D F of the Icoſabedron , to the fide DE 
of the Cube, conteined m the ſame Sphere , and of the propor- 
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EM 


ſame altitude that the Pope. of the Otohedron are conteined under; | 


parts of the baſe of the Icoſahedron , as two baſes are to 5 baſes 8 ( for : 


L 
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; tron tripled of the Diameter AC , to the ime BG , which | 


; couplerb the centers of the oppoſite baſes of the Icoſabedron. 


Demonſtration FOraſmuch as che ſolid of. the Icoſahedron ABG C is to 

the ſolid of the Dodecahedron HI, being conteined in 
one and the ſame ſphere, as DF istoDE ©. Bur the Dodecahedron 
whoſe diameteris HI , is tothe Dodecahedron , whoſe diameter is B G, 
incriple proportion of thar in which che diameter HI is tothe diameter 
BG»; and the lines HI and AC are equal by ſuppofirion (rowit , the 
diameters of one and the ſame ſphere,) Wherefore as HI isto BG, fo 
is ACroBG, Wherefore the proportion. of the extreames (ro wit , of 
the Icolahedron ABGC , tothe Dodecahedron fer upon the diameter 
BG , which coupleth the centers, confiſterh © of the proportions of the 
means, to wit, of the proportionot A BGC to the Dodecahedron HI, 
(which is one and the ſame with the proportion of D F to D E) and of the 
proportion of the ſame HI to the other Dodecahedron ſer upon the dia- 
meter BG, inſcribed in the ſame Icolahedron AB GC 4 , which pro- 
portion is triple co the proportion of the lineH [ (orthe line A C) roGB, 
which coupleth thc centers of the oppoſite baſes of the Icoſahedron, The 
proportion therefore, &c, VVhich was required to be proved, 


PROP. 33, THEOR. 33. 


The ſolid of a Dodecabedron exceedeth the fold of a Cube 
inſcribed un 1t , by a Parallelepipedon , whoſe baſe wanteth of 


mboſe altitude wanteth of the altitude of the Cute , by the leſſer 
ſeoment of the le(ſer ſegment of balf the fide of the Cube. 


Conftra#ionF; Oraſmuch as © it was manifeſt char thebaſe of a Cube inſcri- 

bed in'a Dodecahedron, doth with his ſides ſubtend the an- 
olesof four Penragons , meeting at one and the ſame fide of rhe Dodeca- 
hedron : Let that baſe of the Cube be A BC D : andlet the (ide where- 
atfour baſes of the Dodecahedron circumſcribed meer, be E G, which 
ſhall contein a folid AEBD GC, fer upon the baſe ABCD, Divide 


the baſe of the Cube by athird part of the leſſer ſegment , and | 
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the ſides A Band D C into two equal parts in the points LandN, and 

draw the line LN , which is a parallcl tothe fideE G >. Theperpen- | 
diculars alſo E R and G O,, which-couple thoſe parallels , are each equal 
ro halfe of the fide EG, and each is the greater ſegment of halt the | 
fide of. the Cube. And therefore the whole line E G 1s thegreater leg- | 
ment of the whole line LN , the fide of the Cube c; by the points R and * 
O, draw unto the fides AB and C D, parallel lines FH and IK, and | 


draw thele righr-lines EF, E H, G I, and G K. | 


Demoyſtration FOraſmuch asthe two lines FH and ER, touching one ano- 
; ther , are parallelsto the rwo lines Kand GO), rouching 
allo one another , and nor being in the ſame plain with the two firſt lines, 
Therefore the plain Superficies E F H and GI K, paſſing by thoſe lines, 
areparallels 4; which plains do cut theſolid AEBD'G C. Wherefore 
thereare made four quadrangled pyramids fer upon the reangle paralle- 
grams LH, LF, N K, and N I; and having their tops the points E and 
G. And foraſmuch as the triangles GOK and ER H, are equal and 


like © z ro wit, they conteinequal angles comprehended under equal ſides, 
| and they are pa- 


rallels by conſtru- 
ion, being ſet in 
the plains GIK 
and EFH, the 
figures GK HE, 
OKHR, and 
GORE, ſhall 
be Parallelo- 


rome, by the de- 
nition of Paral- 
lelograms z, and 
therefore the ſo- 
lid GOKERH 


isapriimef, And | 


by the ſame reafon may the ſolid GOIERF be proved to be a priſme. And 
toraſmuch as upon equal baſes NOK C andR L BH, and under equal al- 
titudesO G and RE areſectpyramids , theſe pyramids ſhall be equalro 
that pyramis which is ſet upon the baſe C K I D (which is double to ei- 
ther of the baſes NOKC and RLBH) and under the ſame-altitude 
OGs8. And foraſmuch as the ſide G E is thegreater ſegment of the line 
CB, thelineKH which his equal rothe line GE , ſhall be the greater 
ſegment of the ſame line CB i. Wherefore the reſidues C K and HB, 
ſhall make the leſſer ſegment of che whole line C B. But as the greater ſeg- 
ment KH is to the twolines CK and HB, the leſſer ſegment, ſo is the 
rectangle Parallelogram OH, tothe two rectangle Parallelograms O C 
HL *. Wherefore the pyramis ſer upon the baſe OKMS, conteineth 
two third parts of the priſme ſer upon the ſame baſe 1. Wherefore the 
priſme which is ſer upon two third parts of the baſeOKMS, is equal 
rothe wo pyramids NOKCG and R LBHE. For the ſe&ions of a 
priſme are to one another, as the ſe&ions of the baſe are m. But the ſe&i- 
ons of the baſe are as the ſe&ions of the line C Bor KM ». Wherefore 


adde the two pyramids NOKCG and RLBHE, unto the priſme 
GOKEFH, | 
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GOKERH, two third parts of the priſmeſer upon thebaſeOKMS, 
And foraſmuchas rhe line K M is the lefſer ſegment of the whole line BC 
(fox itis equaltothe twolines C K and HB) and the priſme ſer upon the 
baſeOKHR is cur like unto theline KM , to wit , incach are taken two 
thirds; as harh been proved , the prifme eq che rwo pyramids, ſhall 
adde untothe priſme GOKERH, wiico upon the greater ſeg- 
ment KH, rwothirds of the leſſer ſezmenr. Wherefore in the line BC 
there ſhall remain one third part of the lefler ſegmetft ; and therefore in 
the retangle Parallelogram N B, which is-halt the baſe of the Cube, 
there ſhall remain the fame third partof' the. lefſer ſegment, And by the 
ſame reaſon may we prove that in the other pyramids O N DI G and 
RLAFE, andinthepriſme GOlERFis lett the ſame gxceſſe of the 
baſeLAND, to wit, the chird parr of the leſſer ſezment. Wherefore 
the whole prilme conteined berween the triangles I G Kand FE H, and 
under the length of the greater [ſegments and ewo third'parts of the lefler 
ſezment of BC the fide of che Cue, is equal to the Eid compoſed of 
four baſes of the Dodecahedron , and fer upon the baſe of the Cube. 
Wherefore the baſe of chat priſme wanrerh of the-waole baſe of the 
Cube, only a chird part of che leſſer ſezment, and the altitude of that 
priſme was the line G O, which 1s the greater ſegment of half rhe fide of 
the Cube. | And foraſmuch as unto the triangle l G K, is double the re- 
fanvle Paraliclogram ter upon the ſame baſe I K (the fide of the Cube) 
and under the alcicude G O o, Jr tollowerh thar caree reangle.paralel- | 6) 41. . 
lograms ſet upan che lam-[K, the ltdeof che Cube, and under che alci- 
tude OG, the greater ſe /menr of half the fide of che Cube, are {extuple 
to therriang!'e I GK. Wheretore theſe three reQangle para,cllo..rams do 
make one rectangle Parallelogram ſet upon the baſe I K, antunderche al- | 
rirude of the line G O cripled, Bur.P there are fix prilmes equal and like |p)7-def.r 1, 
unto the foreſaid priſme , being ter upon each ot che {1x baſes of the Cube; 
which priſmes are in proportion to one another as their baſes are 9. |q)3C-7-12. 
Wherefore the ſolid _ of theſe fix Priſmes, ſhall want of tie baſe 
ABCD the third part of the leſſer ſe;ment , and raking his alrirude of | 
the foreſaid retangle Parallclovram , the ſaid altitude ſhall be equal to 
three greater ſegments ( one of wiich is GO ) of halte the ſide of the | 
1-Cube. | 
Now reſteth to prove that theſe three ſegments want of rhe {ide of the | 
Cube by the leſſer ſegment of the leſſer ſegment of half che fide of the 
Cube. 
Suppoſe that A B the fide of the Cube , be divided into the greater ſeg- 
ment AC, and into rhe lefſer fezment C br ; divide into rwo equal |r) 39. 6. | 


parts the line AC inthe pointG , andthe line CBin the point E. And 


| ORE REL | 
A G VC. RS” 


unto the line C G, put the line C L equal... Now foraſmuch as the lines | * | 
AG and GC, 'are the greater ſegments of half the lige A B, for cach 

of them is the half of the grearer ſegment ot 'the whoaleFKne AB ; the lines | 

E Band EC ſhall be the leſſer ſegments of half the line AB, Wherefore | 

the whole line C L is the greater ſcement'; and thelineC E is the lefler | 
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| 


| ſegment. Butasthe line C Lis tothe line CE, ſo is the line C Eto the | 


| 


— —— 


Z 


| reidue EL, Wherefore the line E L is the greater ſegment of the line | 


CE, or of the line E B, equal thereto. Wherefore the reſidue LB. is | 
the leſſer ſegment of the ſame E B (which is theleſſer ſegment of half the 
ſide of the Cube.) Butghe lines A G, GC, and CL, are three greater 
ſegments of the half 9 whole line A B, which three greater ſegments 


z 


- 4 


G 


af 


A 


make the altitude of the foreſaid ſolid. Wherefore the altitude of the 
ſaid ſolid wanteth of A B the fide of the Cube by che line LB, which is 
the leſſer ſegment of the line 6E, wtiich line BE again is the lefſer ſeg- 
ment ot half che fide AB of tie Cube. Wherefore the foreſaid ſolid 
conliſting of ſix lolids, whereby the Dodecahedron exceedeth the Cube 
inſcribed init, is ſet upon a baſe which wanceth of the baſe of the Cube, 
by a third part of the leſſer ſegment, and is under an altitude wanting 
of the {ide of the Cube by rhe lefler ſegment of the lefſer ſegment of halt 
the ſide ot the Cube, Theretore, &c, Which was required to be proved, 


COROLLARIE. 


A Dodecabedron is deuble to a Cube tmſcribed im it , taking away the third part of 
the leſſer ſegment of the Cube , aud moreover, the leſſer —_— of the leſſer ſeg- 
ment of half of that exceſſe. | 

For if there be given a Cube, from which is cut off a ſolid ſer upon a 
third part of rhe leſſer ſegment of the baſe, and under one and the ſame 
alricude with the Cube , that ſolid raken away , hath ro the whole ſolid 
the proportion of rhe {efion of the baſe ro the baſe 5, Wherefore from 
the Cube is taken away a third part of che lefſer ſegment, Again, toraf- 
much as the reſidue wanterh of the alticude of the'Cube, by the lefſer 
ſegment of the lefſer ſegment of half che alticude or fide, and thar reſi 
dueisa Parallelepipedon, if it be cut by a plain ſuperficies patallel to the 
oppoſite plain ſuperficies, curing rhe altitude of the Cube by a point, þ 
it ſhall cake away from thar Parallelepipedon a ſolid , having to. the 
whole the proportion of the fefion to the altitude t, Wherefore the ex- 
ceſle wanteti of the ſame Cube, by the third parr of the leſſer ſegment, 
and PR by the leſlcr ſegment of che leſſer ſegment of halt of that 
exceſle, 


PROP. 34 THEOR. 34. 

The proportion of the ſolid of a Dodecabedron AHBCK, 

to the ſold of an Icoſabedron DEF , mſcrthed m it , confiſt- 
eth of the propor tton tripled of the diameter AB , to that 
line K H , which coupleth the oppoſite baſes of the Dodecabedron, 
and of the proportion of the fide 1 of the Cube , to the fide 
IG, of the Ioſabedroninſcribedm one and the ſame Sphere. 


Con | 


———_— 


ON EIN 


LIAMILI 


OF EUCLIDE. 


— 


ConftruBian Þ Ec AB be the diameter of the Dodecahedron, and lerthe 

| line which coupleth the centers of che oppoſice baſes be K Hz 
and let the diameter of the Icoſahedron be D E, Now foraſmuch as one 
and the ſame circle conteineth the Pentagon of a Nodecahedron , and the 
| triangle of an Icoſahedron deſcribed in one and the ſame Sphere : Let 
that circle be I GO. Wherefore I O is the fide of the Cube, and IG 
the fide of the [coſghedron. I ſay then thar the proportion of the Dodeca- 
hedron AHBCK , to the Icoſahedron DE F inſcribed in ir, confiſterh 
of rhe proportion tripled of che line A B co the line KH, and of the pro- 

portion of the linel O to the line I G. 


B C 


ks Ap, <a 
46a x* 


DemonſfF ation Ya (much as the Icoſahedron DE F is inſcribed in the 

Dodecahedron A B C, by ſuppoſition, the diameter DE 
(hall be equal to tiie line KH Þ, Wherefore the Dodecahedron ſer upon 
the diameter K H ſhall be inſcribed in the ſanie ſphere , wherein the Ico- 
ſahedron D E F is inſcribed : But the Dodecahedron AHBCK is tothe 
Dodecahedron upon the diameter KH , in triple proportion of that in 
which the diameter A B is to the diameter K He, and the ſame Dode- 
cahedron which is ſet upon the diameter KH , hath to the Icoſahedron 
DEF (which is ſet upon the ſanie diameter , or upon a diameter equal to 
it, to wit, D E.) that poogerrien which I O the fide of the Cube, hath to 
IG , the fide of the Icolahedron , inſcribed in one and the ſame phere 4, 
Wherefore the proportion of the Dodecahedron AHBCK, to theIce- 
ſahedron DE F inſcribed in ic, conſiſteth of the proportion tripled of the 
diameter A B , to thelineK H , which couplerh the centers of the op 
fits baſes of the Dodecahedron (which proportion is that which the Do- 
decahedron A H B C K hath to the Dodecahedron ſet upon the diameter 
K H) and of the proportion of I O the fide of the Cube, to l G the fideof 
the Icoſaghedron (which is the proportion of the Dodecahedron fer upon 
the diameter KH, to the Icolahedron D EF, deſcribed in one and the 
ſame ſphere ©: ) Theretore the proportion of the ſolid of a Dodecahe- 
dron , &c. Which was required to bo proved. | 


PROP. 35. THEOR. 35. 
The fohd of a Dodecabearon contemneth of a Pyramis c4r- 
cumſcribed about ut , two nth parts , taking away a third 


b) 7. IF» | 


d)8- 14, * 


©) 5- def. 6. 


c)C. 17-12. 
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a) Co. 1.16 


- | b) C.3 3-16. 


C) 30. 16, 


a) I'6. I 5» 
| 


| 


b)8.def.1r. | 


- — _— 


| DemoyſtrationF,Oraſmuch as 2 the triangles K D GandK EQ are deſcri- 


an extream and mean proportion ) and moreover the leſſer ſeo- 


ment of the leſſer ſegment of balf the reſidue. = : 


Demesſiration I; hath been proved.that the Dodecahedron , together with | 


the Cube infcribed inir, 15 centeined in one and the ſame 
Pyramis *. - And itis manifeſt Þ that the Dodecahedron is double. to the 


part of one mnth part of the leſſer ſegment (of a line dwiged by 


—— — 


- * _—_— 


ſame Cube, taking away the third parr of the leſſer ſegment z and moxe- | 


over, the leſſer ſegment of the leſſer ſegment of half the reſidue, or of this 
exceſſe. Burt aPyramis is ro the ſame Cube inſcribed in it noncuple c, 
Wherefore the Dodecahedron inſcribed in the Pyramis , and conteining 
the ſame Cube twice , raking away the ſame third of the leſſer ſegment; 
and moreovet,the leſſer {ſegment of the lefler fegment of halt the reſidue, 
ſhall contein two ninth'partsof the ſolid of the Pyramis (of which ninth 
parts each is equal tothe Cube) taking away the ſame exceſle. Theretore, 
&c; Which was required to be proved. | 
PROP. 36, THEOR. 36. 


An Oftobedron ABCF 

P L, exceedeth an Icoſapedron 

HKEGMXNVDSQT, 

by a Paraliclepipedon ſet upon 

p the ſquare of the fide of the 

' Icoſabedron , and having to 

bis altitude the line which ts 

the greater ſegment of half 

the ſemidrameter of the Ofto- 
bedron. | 


Conſtruction Raw the diameters AZRC and BROIF, and the 
perpendicular K O parallel tothe line AZR. 


bed in the baſes AP F and ALF, of the Octohedron. 
Therefore about the ſolid angle there remain upon the baſe F E G chree | 
triangles KE G, K FE, andK FG, which contein a Pyramis KEFG, 
unto which Pyramis ſhall be equal and like the oppofite Pyramis 


MEFG, ſertvpon the ſame baſe FEG b, And by the ſame reaſon ſhall 
there of every ſolid angle of the Octohedron remain two Pyramids,equal | 
and likez towit, two upon the baſe AH K, two upon the baſe BNV,| 
ewo uponthe baſeD P'S, and two upon the baſe Q L T. Now then there | 
ſhall be made twelve Pyramids, ſer upon a baſe conteined of the fide of 
| the | 


— n >” 


UMI 


Lab. v6, 14 OR FEWCASIDEL ic 317 


x | 
thelcoſahedron,and under two leſſer ſegments of the fide pf the QRohe- | "1 
dron conteining Ltichr an2lc,” as for exa IS, tHe baſe & fo - al af- | | 
much as the fide GE fubrehdipgatightangleyis:sin pewer:dobblego either, | c) 47. r, 


of the lines EFand FG,and fo.the fide KH is.in, 


power double roather of the 


— 


fides A Hand'AKyamyd either of the lines Hy AK, ot Ei Byls. in rotr 
double ro either of. the lines AZ or ZK , which contcin a right angle, 
miadein the triangle or baſe HK, by heperpemdiculag ASS ..,VVkire- 
fore-it follows chaprthe fide G Erior H K\,.is34n power, quatirypt to the rri- 
angle E F G or AHK, Bur che: Pyrainis K.E-F'G ,.Haviay þils baſe, EB G 
in tneplaia F-L BP, of the Otahedron , thall Have to:14s alziindathe 
perpendicular K Q 4, which is the greater. Jegment of the ſetaidiameres 
of theORohedron <, Wherefore rhrte Pyramids {er tinderzbe ſame akt- 
rude, >} upon equal baſes ſhall be cqual ragdne/Pritne for-upon the ſame: 
baſe, aM under the ſamealtitude fo Wheretore four priſmes fex uponrthe 
baſe G E F quadrupled (which is equal to the {quare of the fide GE) and 


ander the altitwde KO (or REtheereater ſegment (WHIGHT equal roKO) | 
ſhall contein/a ſolid equatro the ewelve Pyramids, whichgwSlve Pyramids 
make the exceſſe' vf the Otohedronabove'ths Ieoſthedrh iiſcribed in'fy, 
Therefore an Oftohedron, &e,' Which-was tequired tobe proved, | 

| 3 [326D © : | 


L- g 241008 
; C ORrOTLEARTE: 77h | 
. A Pyramis exceedeth the double of ut Ico/ahedron tuſcribrit in it," by aſotid ſet 


d) 4-ef. 6, 
C) 1G, 15,” , 


k) I C71 2. 


_— 


upon the ſquare of the ſide of the Icoſahedron 11:ſcribed init , and baving to his 
altitude that whole line of which the ſide of the Icaſahedron is the greater ſegment, 
For 8 it is manifeſt that an Otohedropahd an Icolahedron inſcribed in 
it , are inſcribed in one and the ſame Pyratnis, Ithath been proved like- 
wiſe hchar a Pyramis is double to an ORohedron inſcribed in ir. Where- 
fore the two exceſles of rhe ewo Otohedrops.(unto which the Pyramis is 
equal) above the two Icoſahedrons ( inſcribed in the ſaid two Oftohe- 
drons) being brought into a ſolig . the ſaid ſolid ſhall be ſerupon the ſame 
ſquare of the ſide of the Icoſghedron , and ſhall have to his altitude the 


0) 19, 15. 


h) 25. 16: 


1) 1,2. Cor. 


perpendicular K O doubled, whoſe double ay oppolite ſides H K 
and X M, maketh the greater ſegment the ſame {id 


D 
to the baſe , and from the top A be drawn to the baſe a perpen- 


bf the Ieofſahedron i, 
PROP. 37. THEOR, 37. 


A. - If ma trian- 

» LCABG, by: 

C........Bf NGC." __E ving th bis baſe 
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| dicular line AP , cutting the baſe , the ſettuons of thebaſ ſball | 


be commenſur able in length to the wbole baſe , and the perpendicu- 
lar ſball be commenſurablem power to the ſaid wbole baſe. 


Quelle Sens oneither fide the line BG, tothe points CandE, 
4 anduntothe line AG purthe line G E equal, andynto the 
line A B put the line B C equal. And upon the lines C B, BG, and GE, 
deſcribe the ſquares BK, BD, andGL, and from the greater of the 
ſquares of the lines AB or A G, which letbe G L, cutoff a Parallelogram 
E M, equal to the lefler ſquare BK 2, and dunto the refidue G M, ler 
there be applyed upon the line G D , an equal reQangle Hgrallelo- 
gram OD. | 


Demonſtration Fe Oralumch as the angles APBand APG are right an- 
gles; therefore c the line A G conteineth in power the . 

two lines AP and PG, and the line AB the two lines AP and PB. 

Wherefore how much the line A G conteineth in power morethan the 

{ line A B, ſomuch alſo doth theline Þ G contein in power more than the 

| line BP, towit, taking away the common ſquare of AP), there is leftthe | 

excefle of the ſquare Þ G , above the ſquare of B P. Bur the ſquare of 


A 
+3 / IF 
—— G KR E 
us a = 
" P2Y Wk. 
Te 


AG (whichis G L) exceedeth the ſquare of A B(ro wit, the ſquare BK) 
by the re&angle Parallelogram G M or O D, by Conſtruction, Where- 
forethe ſquare of Þ G exceedeth the ſquare of BP, by the reQangle, Pa- 
rallelogram O D. And foraſmuch as unto the ſquares of AB and AG, 
are equal the ſquares of A PandPB, andof AP and PG, And their ex- 
ceſſe is taken away , to'wWit, the rectangle Parallelogram O D, there 
ſhall be left the ſquares of APand PO, equal tothe ſquares of AP and 
PB, and taking wp: ; the ſquare of AP, which is common , the reſidues, 
to wit , the ſquares of BP andP O, ſhall be cqual, and therefore their 
fides (to wit, the lines BP and P O) are equal. And foraſmuch as the 
ſquares G L and B k are(by ſuppoſition) rational, and therefore commen- 
ſurable, rheir exceſle O D ſhall be commenſurable unto them 4 , and 
therefore it is rational ©. Wherefore the rational Parallelogram O D be- 
ingapplyed upon the rational line G D (or BG) maketh the breadth O G 


rati- | 


—— — 


| Lib. 16. 


a 


0F EUCLIDE. 


ne ena 


» ark 


| rational and commenſurable in lengrh tothe whole line B G f, Bur if the 
| whole line BG be commenſurable toene of the parts O G , the lines BO, 
OG, andBG, ſhalibecommenſurable 8. Wherefore alfo theline O G 
ſhall be commenſurable ro the halt of the line BO , to wit, to theline 
PO, or P Bh, And foraſmuch as the rwo lines P O and O Gare commen- 
| {urable , the whole line P G ſhall be commenſurable to theline P O, or 
 tothelinePBi, Wheretore either of the lines P G and P B ſhall be com- 
menſurable-unto the whole line GB *, Wherefore the linesBG, P B, 
and PG, have to one another that proportion which numbers have 1, 
Wherefore the {e&ions P Band P G, of the bale BG, are commenſura- 
ble in length co the ſame bale m, 


A. 


py 


o 
aaa TT 


F' 


- 


* Andnow that the perpendicular AP is commenſurable in power to the 

baſe BG, is thus proved. Foraſmuchas the ſquare of AB is by —_ 
tion commenſurable ro the ſquare of BG; and unto the rational {ſquare 
of A B, is commenſurable the rational ſquare of P B n,* Wherefore the 
| reſidue ,” ro wit, the ſquare of P A, is commenſurable ro the ſame 
ſquareof BP 0, Wheretore P the ſquare of P A is commenſurable ro the 
whole ſquare of BG. VVhcrefore the perpendicular A P is commenſura- 
blein power to the baſe BG 4, Which was required to be proved. 

In demonſiratins'ot this we made no mention art all of the: length of 
the ſides AB and AG, butonly of the length of the baſe BG , for thar 
rhe line B G is the rational line fgſt fer , Jr the other lines AB and AG, 
are {uppoſed to be commcalurable in power only to the line B G. Where- 


in power only co the baſe , much more eaſily will ir follow , it che ſame 
ſides be ſuppoſed tro be commenſurable both in length and in power 


|| ro the baſe, that is , it tiicir lengths be expreſied by the Roots of 


ſquare numbers, | Lad 


COROLLARIE LI 


the baſe , and of one of the ſides 5e taken away the paxer of the other ſide , ard if 


breadth that ſetion of the baſe which 1s ceupled to the firſt fade, 
For from the powers of the baſe BG, and of one of the fides AG, 


-_— — —_—_— - 
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he. ths 


fore if that be plainly demonſtrated , when the fides are commenſurable | 


By the former thinos demonſtrated , #t is mavifeſt that if from the powers of | 


the balf of the power remaining be applyed upon the whole baſe » i ſhall make the | 
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| ſhall by an Aruumecical proportion be proportional. 


thatis, from the ſquares BD andG L , the power of tke other fide AB, 
to wit, the ſquare B K (or the Parallelogram E M 1s taken away.) And of 
the reſidue (ro wit, of the ſquareBD, and of the Parallelogram OD or 
DR, which by ſuppoſition is equal to O D) the half (to wir, of the whole 
FR, whichisP Dy forthelinesGR andP B are equalto the lines G O 
and PO) is applyed to the whole line B G or GD , and maketh the 
breadth the line P G , the ſeQion of the baſe BG , which ſcion is cou- 
pled to the. firſt ſide AG. And by the ſame reaſon in the other (ide, it 

rom the ſquares BD and BK, be taken away the ſquare G L, there 
ſhall remain the re&angle Parallelogram F O; for the Parallelogram * 
E M is equal to the ſquareBK, and the Parallelogram G M to the Pa- 
rallelogram G M to the Parallelogram O D. Wherefore E Þ the half of 
the refidue FO, maketh the breadth BP , which is coupled to the firſt 
ſide taken A B, | 


COROLLARIE I 1. 


If a Perpendicular #rawn from ax angle of a triangle do cut the baſe , the ſeit;- 
01:8 are to the other fides in power proportional byan Argthmetical proportion, 


For it was proved that the exceſle of the powers of the lines AG and 
AB, is oncand the ſame with the exceſſe of the powers of the lines Þ G 
and PB: lf taerefore the powers do equally exceed one another , they 


The End of the Sixteenth Element of EUCLIDE, 
added by FLUSSAS. 


———. _ 


BRIEFE TREATISE 
ADDED BY FLUSSAS, 


Regular Solids, 


= Egular Solids are ſaid ro be compoſed and mixt 
when each of them is transformed into other 


clination of the baſes, which they before had 


formed into mixt Solids, and other ſome into 
my | ſimple. Intomixt, as a Dodecahedron and an 

7 N:- 2 WV: Sl Icolahedron, which are transſormed or altered, 
| if youdivide their fides into two equal parts, and 

rake away the ſolid angtes {ubrended of plain 
ſuperficial figures , madeby rhe lines coupling thoſe middle ſeQions z for 
the Solid remaining after the taking away of thoſe (olid angles, is called 
an Icofidodecahedron. If you dividethe fides of a Cube and of an Ofto- 
hedron into two equal parts , and couple the ſe&ions , the folid angles 
ſubtended of rhe plain ſuperficies made by the coupling lines , being ta- 
ken away , there ſhall beleft a olid , which is called an ExoRohedron, 
So that both of a Podecahedron and alſo of an Icoſahedron , the Solid 
which is made ſhall be called an Icofidodecahedron ; and likewiſe the 
Solid made of a Cube, and alſo of an Otohedron , ſhall be called an Ex- 
oRtohedron. Bur the other Solid , ro wit, a Pyramis or Tetrahedron , is 
transformed into a fimple Solid; for it you divide into two equal parts 
each of the (ides of the Pyramis, triangles deſcribed of the lines which 
couple the ſections, and ſubrending and raking away the ſolid angles of the 
Pyramis, arc equal and like unto the equilateral zriangles left in each of 
the baſes, of all which triangles is produced an Oftohedron, to wit, a 
ſimple , and not a compoſed Solid. For the Otohedron hath four baſes, 
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Solids, keeping ſtill the forme, number, and in- 


to one another, ſome of which yet are tran(-_ 


—— ——— 
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A TKEATISE OF 


like in number, form, and mutual inclination wich the baſes of the Pyra- 
mis, and hath the other four "baſes with like fituation oppoſite and pa- 
rallel to the former. Wherefore the application of the Pyramis taken 
twice , maketh a fimple Octohedron, as the other Solids make a mixt 


compound Solid. 


DEFINITIONS. 


x An Exoftobedron is a ſohd figure contemed of fix equal 
ſquares , and ttobt equilateral and equal triangles. 


VA 


" 


LIMI 


| 


REGULAR SOLIDS. 


$ 


2 An oſutodrcabedron' is- a ſolid figure conteined under 


® 4 
. 


twelve equalateral,. equal, . and. equtangled. Pentagons, and 
twenty equal and equilateral.trianghes... 


For the better, underſtanding of the two former Definigions , ;andal(o of 
the two Propoſitions following, I have here ſet two ; ek whoſe fi- 
gures if you firſt deſcribe upon paſted paper or ſuch like matter, and then 
cut them and fold them accordingly whe reſer 
perfe& formes of an ExoGtohedron , and 9 


Sf 154  } of Topparhad 


To deſerite a equilateral 'and equtangted Exnitrhetean, 


and to contein it in a*piven Sphere , and to prove that ybe 
Duameter of. the. Sphere - s--digble to the ſide of the \faud 
Exottobedroy. | | hy 


Conftruttion YUppole a Sphere, whoſe diameter letbe.AB, and about 

the diameter AB ler there be "deſcribed a ſquare 2/, and 
upon the ſquare let there be” deſcribed a Cube Þ.,- which ler be CDEF 
QTVR, andlet che dlianicter rhereqf BQR, and the center$,-. Di- 
vide the ſides of rhe Cube ito rwoequal parts in the, points G, H, 1, K, L, 
M> N> ©, P, &c. and couple the” midfle ſefions by the right lines I'N, 
NO, OP, P1, and ſuchlike.,, which ſubtend the angles of the ſquares 
Er or baſcs of the Cube z and they 
are equal ©, agd.contein right an- 
gles,- a5 the nog NIP.” For the 
angle NID,” whicwis at the baſe 
- of the Ifoſceles triangle N DI, is 
the half of, a right-angle, and; fo 
likewiſe is the oppoſite angle R'1P, 


an Icofidodecahedron, .” © 


right angle,and ſo the reſt, W 
O fore NIPO is a, ſquare, -And by 
the ſame reaſon ſhall the reſt NM 
LK, KGHI,&<. inſctibed in the 
baſes of the Cube, be ſquares, and 
they ſhall be fix in number, accord- 
F ing to the number of..che baſes of 
A — BR the Cube. Again, foraſmuch as 

.- the triangle KIN ſubtendeth the 
ſolid angle D of the Cube, and likewiſe the triangle K G LE the ſolid an- 
gle C, and ſothe reſt which ſubrend the righr ſolid angles of che Cube, 
and theſe triangles are equal and equilateral (to wit) being made of equat 
ſides , and they are the limits or borders of the ſquares , and the ſquares 
the limits or borders of them ; as hath been before proved. . Wherefore 
Tyys LM 


_—_— - 3; — -— —_ 


OO — 


— —_——_ 


will FERN unto you the. 


Wherefore the reſidue NTP is 4 | 
here- | 
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E) 2. 6. 
| 


| maketh the greater ſegment double to the fide of the Irofido- 


LMNOPHG K is an Exocohedron by the definition , and is equilate- 
ral;for it is conteined of equal ſubtendant lines, it is alſo equiangled, for 
every ſolid angle thereof is conteined under ewo ſuperficial angles of two 


ſquares , and two ſuperficial avgles of two equilateral triangles. 


—_— 


emonfiration FOraſmuch as the oppoſite ſides and diameters of the ba- 
& 4 Fe. of the Cube ot portlicls » the plain exrended by che 
right lines Q T and V R, ſhall be a Parallelogram. And for thar alſoin 
that plain lyeth QR , the dianierer of che Cube , and in the ſame plain 
alſois the line M H , which dividerh.the ſaid plain inro ewo equal parts, 
and alfo coupleth rhe oppoſite angles of the ExoRohedron; this line M H 
therefore divideth the diameter into two equal parts 4; and alſo divi- 


deth ir ſelfe in the {ame point , 5 ler be $, into two equal parts ©, 
. . = nd by* the ſame reaſon may we 


C. L Q provechat the reſt of the lines which 
| couple the oppofice angles of the Ex- 
ottohedron, do in $ the center of 
-pthe Cube; divide one another into 
ewo equal parts , for each of the an- 
angles of the ExoQohedron are ſer 
in cach of the baſes of the Cube, 
Wherefore making - the center the 

int S-with the diſtance $ H or S M 

ſcribe a J_ and it ſhall rouch 
every one of the angles cquidiſtant 
7 from rhe point $. 

And foraſmuch as AB the dia- 
. 1... F meter of the ſphere given , is put 
—_ ———DÞ equal to the diameter of the baſe of 
| | © _ the Cube, towit, tothe lineRT, 
and the ſame line R T is equal tothe line M H *,- which line M H coupling 
the oppoſite angles of the Exg&ohedron, is drawn by the center, Where- 
fore 1t.is the diameter of the Sphere given which conteineth the Exo&o- 
hedron. - 

Laſtly , foraſmuch asin the triangleRF T, the line P O doth cut the 
fides into rwo equal parts, it ſhall cur them proportionally with the ba- 
ſes, rowit, as FRistoFP, ſoſhallR ThbetoP Os. But Ris double | 
to FP by ſuppoſition: Wherctore R T , or the diameter HM, is allo | 
double to the hnePO, the ſide of the Exotohedron, Wherefore we 
have deſcribed , &c. Which was required to be done. 


PROBLEME 1I. 
To deſeribe an equilateral and equangled Iroſidoderabedron, | 
and to comprehend it in a ſphere gwen , and to prove that the 
Diameter being droided by an extream and mean proportion , | 


? 


Con. | 


decabedron. 


_— 


EI 
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ConfiraAion QUppoſe thar the diameter of the ſphere given be NL , and 


2 divide the line N L, by an extheam and mean proportion in 
the pointl, and the greater ſegment thereof letbe N I; and upon the line 
NI deſcribe a Cube Þ» ; and about this Cube ler there A circumſcribed a 
Dodecahedron ©; and lertheſame be ABCDEFHKMO, and divide 
each of the ſides into two equal parts in the points Q, R, S, T,V,X, Y, 
P, & 3, G, &c. and couple the {eQions with right lines , which ſhall ſub- 
tend the angles of the Pentagons, as the lines PG, GV,VQ, 2Y> 
YR,RQ,VT,TX, XV, andſothercſi, | 


Demonſtration FOraſmuch as theſe lines ſubtend 'equal angles of the Pen- 

rayons, and thoſe equal angles are conteined of equal fides 
to wit, of the halves of rhe {ides of the Pentagons; therefore thoſe ſub- 
trending lines are equal 4, Wheretete the triangles GQV, Y QR, and 
VXT, and the reſt , which take away ſolid angles of the Dodecahedron, 
are equilateral. : . 

Again, foraſmuch as inevery Pemzegon are deſcribed five equal right 
lines, coupling the middle ſeQions of the fides, as are the lines & V, 
VT, TS, SR, andR Q they deſcribe a Pentagon in the plain of the 
Pentagon of the Dodecahedron. And 
the ſaid Pentagon is conteined in a 
circle , to wit, whole center is the 
center of a Pentagon of che Dodeca- 
hedron, For the lines drawn from 
thar center tothe angles of this Pen- 
tagon are equal , for that they are 
[== wa 9 upon the baſes cut <, 

herefore the — SRSTV, 
is cquiangled f. And by the ſame 
reaſon may the reſt of the Pentagons 
. deſcribed in the baſes of the Dodeca- 
* hedron, be proved equal and like. 

Wherefore thoſe Pentagons are 
_ twelve in number: And foraſmuch 

LL astheequal and like triangles doſub- 

rend and take away twenty ſolid an- 


| glesof the Dodecahedron; therefore the ſaid triangles ſhall be ewenty in 


ber. Wherefore we have deſcribed an Icolidodecahedron by the de- 
Fnition , which Icoſidodecahedron is equilateral , for that all the fides of 


For cach of the ſolid angles is made of two ſuperficial an- 


iangled. 
op of an and of rwo ſuperficial angles of an cquila- 


gles of an equilateral Pentagon) 
reral triangle. 


Dodecahedron , tothe middle fe&ions of his ſides, are the halves of the 
lines which couple the oppoſite middle ſeRions of the ſides of the Dode- 
cahedron 8 ; which lines allo b do inthe center divide one anorher into 


the triangles are equal and common with the Pentagons, and it is alſo | 


Now let us prove that it is conteined in the given ſphere whoſe Diamhe- | 
teris N L. Foraſmuch as perpendiculars drawn from the cencers of the | 


| 
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8) 3 Cor.off 
| ewo equal parts. Therefore right lines drawn from that point to the | 
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angles of the Icoſidodecahedron (which are ſet in thoſe middle ſeQions) 
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areequal; which lines are 30 in number, according to the number of the 
fides of the Dodecahedron for cach of the angles of the Icoſidodecahe- 
dron are ſet in the middle TeRYions of each of the ſides of the Dodecahedron. 
Wherefore making rhe cenfer rhe center of the Dodecahedron , and the 


| ſpace any one of the lines drawn from the center to rhe middle ſe&ions, 
| deſcribe a ſphere, and ir ſhall paſſe by all che angles of the Icoſidodecahe- 


| 


{ 


dron , and ſhall contein it. 
And foraſmuch as the diameter of | 


this ſolid , is that right line whoſe 
greater ſegment is the fide of the 
Cube inſcribed in the Dodecahe- 
dron i, which {ide is N I by ſuppoſi- 
tion, VV heretore that ſolid is contein- 
ed in. the ſphere given, whoſe dia- 
meter 1s putto be the line N L. 

Now let us prove that the greater 
ſegment of the diameter is double to 
9 V the {ide of theſolid. Foraſmuch 
as the {ides of thetriangle A E B, are 
in the points 2 and V divided into 
- two cqual parts, the lines Q V and 
BE are parallels k, Wherefore as 
AEisto AV, fois EBtoVQ1. 
Bur the line AE is double to the line 
AV. Wherefore the line BE is double to the line Q V m, Now the line 
BE isequaltoN 1, or to the fide of the Cube » ,; which line NI isthe 
greater ſegment of the diameter N L. Wherefore the greater ſegment 
of the diameter given is double to the fide of the Icoſidodecahedron in- 
ſcribed in the given ſphere. Wherefore, We have deſcribed, &c. Which 
was required to be done, | 


Adwerti ſement, 


To the underſtanding of the nature of this Icoſidodecahedron , you 
muſt well conceive the paſſions and proprieties of both theſe ſolids, of 
whoſe baſes it conſiſteth , towit, of the Icoſahedron and of the Dodeca- 
hedron. And although in ir the baſes are placed oppoſitely , yer have they 
to one another one and the ſame inclination, By reaſon whereof there lic 
hidden in it the ations and paſſions of the other Regular Solids. AndI 
would have thought irnor impertinent ro the purpoſe to have ſer forth the 
inſcriptions and circumſcriptions of this Solid , it want of time had nat 
hindred. Bur to the end the Reader may the better artteirf to the under- 
ſtanding thereof, I havehere following briefly ſer forth , how it may in or 
abour erery one of the five Regular Solids be inſcribed or circumſcribed , 
by the help whereof he may , with ſmall eravail or rather none ar all, ha- 
ving well poiſed and conſidered the Demonſtrations apperteining to the 
foreſaid five Regular Solids , demonſtrate both the inſcription of the ſaid 
Solids in it , and rhe inſcription of it in the ſaid Solids. 


Of 


* 


_— 


REGULAR SOLIDS. 


| Of the inſeriptions and circumſcriptions 
of an Icoldodecahedron. 


A N Icofidodecahedron may contein the orher five regular bodies, Fcr 
itwill receive theangles of a Dadecahedroninthe cemcers of the trian- 
gles which ſubtend the ſolid angles of the Dodecahedron, which ſolid an- 
gles are twenty in number , and are placed in the {ame order in which 
the ſolid angles of - the Dodecahedron 'taken away, or ſubtended by 
chem, are, And by that reaſon irſhall receive a Cube and a Pyramis con- 
reined in the Dodecahedron . when as rhe angles of rhe one, arefſer in the 
angles of the other. 

An Icoſidodecahedron receiveth an Octohedron , in the angles cutting 
the ſix oppoſite ſeftions of the Dodecahedron ,. even as it .it were a ſimple 
Dodecahedron. F | 


ſahedron in the ſame centers of the twelve Pentagons. 

It may alſo by the ſame reaſon be inſcribed in each of the five regular 
bodies; to wit, Ina Pyramis , if you place'four-rriangular baſes concentri- 
cal with four baſes of the Pyramis , afrer the ſame manner thar you inſcri- 
bed an Icoſahedron in a Pyramis; ſo likewiſe may it be inſcribed in an 
Octohedron , if you makecight baſes thereof concentrical with the eight 
baſes of the Oohedron. It ſhallalſo beariſcribed in a Cube , if you place 
the angles which receive the Ocohedran an ir, inthe centers of the baſes 
of the Cube. Avain, you ſhall inſcribe it inan Icoſahedran, when the tri- 


| gles which make a ſolid angle of the Icoſahedron. 

| Laſtly , ic ſhall be infcribed ina Dodecahedran, if you place each of 
the S_ rhereof in the middle ſeRions of the fides of the Dodecahedron, 
according to the order of the Conſtruction thereof. 

The oppoſite plainſuperficieces alſo of this folid are parallels. For the 


| in the angles of the Dodecahedron ſubcended by triangles, asin the an- 
les of rhe Icolahedron ſubrended of Pencagons , which thing may eafil 
e demonſtrated. Moreover inthis ſolid are infinite properties and =. 
ſions , ſpringing of the ſolids whereof iris compoled, 

Wherefore it is manifeſt that a Dodecahedron and an Icoſahedron, 
mixed, are transformed ito one and the ſelf ſame folid of an Icolidode- 
cahedron. A Cube allo and an Ocohedron are mixed and altered into 
another ſolid, to wit , into one and the fame ExoQohedron, But a Pyra- 
mis is rransformed into a ſimple and perfe& ſolid , to wit, into an Octo- 
hedron. 

It we will frame theſe two ſolids joyned together into one ſolid , this 
onely muſt we obſerve. 
| In the Pentagon of a Dedecahedron inſcribe a like Pentagon, and let 
| its angles be ſer in the middle ſeAions of the Pentagon circumſcribed, and 
; then upon the ſaid Pentagon inlcribed let there be ſet a ſolid angle of an” 
| Icoſahedron , and ſo obſerve the ſame order incach of che bak of the 
| Dodecahedron , and the ſolid angles of che Icoſahedron fer upon theſe 

Pentagons ſhall produce a ſolid confiſtingof the whole ——_ 
whole 


— SIINIAE: 


And it conteineth an Icoſahedron, placing the twelve angles of the Ico- | 


angles compaſled in of che Pentagon bales , are concentrical with the rrian- |. 


oppoſite ſol1d angles are ſubrended of parallel plain ſuperficieces, as well 


] 
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| there ſhall be left an Exoftohedron, Moreover, the ſolid angles taken 


-which coupleth the middle ſe&ions of the oppoſite ſides. 


Q————— 


whole Icolahedron. In like ſort, if inevery baſe of the Icoſahedron, the | 
ſides being divided into two equal parts, be inſcribed an equilateral tri- | 
angle, and upon each of thoſe equilateral triangles be ſera ſolid angle of | 
a Dodecahedron , there ſhall be produced the ſame ſolid conlifting of che 
wholc Icoſahedron, and of the whole Dodecahedron. 

And after the ſame order, if in the baſes of a Cube be inſcribed ſquares 
ſubrending the ſolid anglesof an Ofohedron , or in the baſes of an Oto- 
hedron be inſcribed equilateral triangles ſubrending the ſolid angles of a 
Cube, there ſhall be- produced a ſolid conſiſting of either of the whole 
ſolids, to wit, of the whole Cube, and of the whole Octahedron. 

But equilateral criangles inſcribed in the baſes of a Pyramis , having 
their angles ſer in the middle ſe&ions of the fides of che Pyramus:, and the 
ſolid angles of a Pyramis , ſetupon the {aid equilareral rriangles, there 
ſhall be produced a ſolid confiſting of two equal and like Pyramids. 

And now if in theſe ſolids thus compoſed , you take away the ſolid an- 
gles, there ſhall be reſtored -again the firſt compoſed ſolids, to wit, the 
ſolid angles taken away from a Dodecahedron and an Icolanedron compo- 
ſed into one , there ſhall be left an Icofidodecahedron, the ſolid angles 
taken away from a Cube and an Octohedron compoled into one folid, 


EY 


away from two Pyramids compoſed into one ſolid, there ſhall be lefr an 
Ocohedron, 


Of the nature of a trilateral and equilateral Pyramis. 


1 Atrilateral equilateral Pyramis is divided into two equal parts, by 
three equal ſquares , whichin the center of the Pyramis cur one another 
into two equal parts, and perpendicularly, and whole angles are ſet in 
the middle ſe&ions of the fides of rhe Pyramis. 

2 From a Pyramis are taken away 4 Pyramids like unto the whole, 
which utterly take away the ſides of: the Pyramis, and thar which is left 
is an Octohedron inſcribed in the Py ramis in which all the ſolids inſcribed 
in the Pyramis are conteined. 

3 A perpendicular drawn from the angleof the Pyramis tothe baſe, 1s 
double to the diameter of the Cube inſcribed in ir. 

4 Andaright line —_ the middle {eftions of the oppoſite fides of 
the Pyramis is triple to the {ide of the ſame Cvbe. 

M 5 The ſide alſo of a Pyramis is triple to the diameter of the baſe of the 
ube. =P 

6 Wherefore the ſame fide of the Pyramis is in power double to the 
right line which couplerh the middle ſe&tons of the oppolite (ides. 

7 And it is in power ſeſquialter to the perpendicular which is drawn 
from the angle to the baſe. * 

$ Wherefore the perpendicular is in power ſeſquitertia to the line 


9 APyramis and an Octohedron inſcribed in it, alſo an Icoſahedrog in- 
{cribed inthe ſame Oohedron, do contein one and the ſame ſphere. 


Of the nature of an OSdobedron. 


1 Four perpendiculars of an Octohedron, drawn in four baſes thereof 
from two oppoſite angles of the ſaid Oftohedron, ang coupled together 


by | 


en 
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by thoſe 4 baſes, deſcribe aRhombus, or Diamond figure ; one of whoſe 
diameters is in power double to the other diameter. 

2 For it hath the ſame proportion that the diameter of the Okahe- 
dron hath to the fide of rhe Otohedran. 

3 An Ociohedron and an Icoſahedron inſcribed init, do contein one 
and the ſame ſphere. 
. 4 Thediameter of the ſolid of the Oftohedron is in power ſeſquialter ) 
to the diameter of the circle which conteineth the baſe, and is in power 
duple fuperbipartiens tertias (that is, as 8 to 33) to the perpendicular or | 
fide of che forelaid Rhombus z and moreover is in lengrh triple to the line | 
which coupleth the centers of the next baſes. 

5 Theangle of the inclination of the baſes of the Octohedron , doth | 
wich the angle of the inclination of che baſes of che Pyramis, make angles 
equal to two right angles. | 


Of the nature of a Cube. 


I 0 diameter pf a Cube is in power ſeſquialter to the diameter of 
15 baſe. 

2 And is in power triple to his ſide, 

3 And unto the line which coupleth the centers of the next baſes , it is 
in power ſextuple. 

4 Again, the ſide of the Cube, is to the fide of the Icoſahedron in- 
ſcribed in it, as the whole isto the greater ſegment. | 

5 Unto the ſide of the Dodecahedron , it 1s as the whole is to the leſſer | 
ſegment. T | 

6 Untothe fide of the Otohedron it is in power duple. | 

7 Unto the ſide of che Pyramis ir is in power ſubduple. | 

$ Agaih, the Cube is triple to the Pyramis , bur to the Cube the Do-' 
decahedron is in a manner double, Wherefore the ſame Dodecahedron is | 
in.a manner ſextuple to the ſaid Pyramis, 


Of the nature of the Icoſahedron. | | 


x Five triangles of an Icoſabedron, do makea ſolid angle, the baſes of 
which triangles make a Pentagon. If therefore from the oppoſite baſes of 
the Icoſahedron be taken the other Pentagon by them deſcribed , theſe 
Pentagons ſhall in ſuch ſort cur the diameter of the Icofahedron which 
coupleth the foreſaid oppoſite angles , that that parr which is conteined 
berween the plaines of cheſc rwoPentagons ſhall be the greater ſeymenr , 
and the refidue which is drawn from the plain tothe angle, ſball be the 
leſſer ſegment. 

2 If che oppoſite angles of two baſes joyned together, be coupled by 
a right line , the greaxer ſegment of rhat right line is the fide of the Ico- 
{ahedron. | | 

3 Almediawn from the center of the Icoſahedron torhe angles, is in 
power quintuple to halt that line-which is taken berween the Pentagons, or 
of the half of char line, which 1s drawn from the center of the circle which 
conteineth the foreſaid Pentagon, which two lines are therefore equal, | 

The fide of the Icoſanedron conteineth in power either of them, and | 
alſo the leſſer ſegment , ro wir, the line which falleth from the folid angle 
ro the Pentagon. | : | 

5 The diameter of the {cofahedron conteintth in power the whole line, | 
| 8  : a. which 
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which .coupleth the oppoſite angles of the bates joyned together , and 
| the greater ſegment thereof, ro wir the fide of the Icolahedron. 

| 6 Thediameteralfo isin power quintuple ro the line which was taken | 
between the Pentagons , or tothe line which is drawn from the center to 
the circumference of rhe circle which conteineth the Penragon compoſed 
of the {ides of the Icoſahedron. 
9 The dimetient conteinerh in power the right line which coupleth the 
centers of the oppoſire baſes of the Icoſahedron, and tt;e diameter of the 
| circle which conteineth the bafe. » 
| $ Avain, the ſaid dimerient conteineth in power the diameter of the 
circle which conteineth the Pentagon, and alto the line which is drawn 
from the center of the ſame circle ro the circumference : Thar is, itijs 
quintuple to the line drawn from the center to the circumference, 

9 The line which coupleth che centers of the oppoſite baſes, contein- 
eth in power the line which couplerh the centers of the next baſes, and 
alſo the reſt of thar line of which the fide of the Cube inſcribed in the 
Icoſahedron is the greater ſegment. 

10 Theline which couplech the middle ſe&ions of the oppolite ſides , 
is triple to the {ide of the Dodecahedron inſcribed in ir. 

11 Wherefore if the fide of the Icoſahedron, and the greater {eg- 
| ment thereof be made one line, the third part of rhe whole is che fide of 
the Dodecahedron inſcribed in the Icoſahedron. 


Of the Dodecahedron. 


| 1 The diameter of a Dodecahedron conteineth in power the ſide of the Do- 
decahedron , and alſo that right line to which the ſide of the. Dodecahedron is 
the leſſer ſegment, and the fide of the Cube inſcribed in itisthe greater ſeg- 
ment, which line is that which ſubtenderh the angle of the inclination of the 
baſes, conteined under rwo prtacs of rhe Ges of the Dadecahedron. 
| 2 If there be taken two baſcs of the Dodecahegron, diſtant from one ano- 
ther by the length of one of the ſides, a right linecoupling their centers þeing 
divided by an extream and mcan proportion, maketh the greater ſegment the 
right line which coupleth the centers of the next baſes. 

3 If by the centers of five baſes fer upon one baſe, be drawn a plain ſuper- 
ficies » and by the centers of the þaſes which are (er upon the appolite baſe, be 
\ drawn alſoa plain {uperficies, and then be drawn a right line, coupling the 
| centers of the oppoſite baſes , thar right line is ſo cut, that cach of his parts ſet 
' withoyr the we ſuperficies, is the greater ſegment of that part which is con- 
teined between the plaines. 

4 The ſide ot the Dodecahedron is the greater ſegment of rhe line which ſub- 
renderh the angle of the Pentagon. 

5. A perpendicular line drawn from the center of the Dodecahedron to one 
of the baſes, is in power quinruple to balf the line which is between the plains. 
| 6 And thereforethe whole line which couplerh the centers of the cans ba- 

ſes is in power quintuple to the whole line which is betweenthe ſaid plains. 

7 The line which ſ{ubtendeth the angle of the baſe of the Dedecahedron, to- 
oether with the fide of the baſe are in power the quintuple to the line which is 
drawaſrom the center of the circle which contcinerh the baſe, to the circum- 
Crence, 
| 8$ A Scionof aſphere contceining 3 baſes of the Dodecahedron, taketh a 
; third parrot the diameter of rhe (aid ſphere. 
| 9 The {iJeof the Dodecahedron and the line which (ubtendeth the angle of 
| the Pznragon, arcequal to rhe right line which coupleth che middle ſe&tions of 
| | the oppohte ſides of rhe Dodecahedron. | 


THE EN D. 


| _$32 


_——— 


— - 


—— — 


p__ 


— A a 


— WP OY OoeS on noun oo a 


UMI 


A G 
S 3 z” 
Els 


>. &O 


eA Commentary or Preface written by tbe Pbyloſopher 


Maxrinus, on Eucitipts Dara, 


OR RSS —— —— 


— 
Ks, V5 lf LAI WM 
ASAS 7 


PF 
> X 


N the firſt place we ought to fer down (as a 
Foundation ) what thar is, which we call 
DATUM or GIV EN, then ro conſider 
the profic and utility thereof, and in the 

| third place ,- ro what Arr or Science this 

Kg, DG m0 Tract doth appertein, 


"Oy / The Word D A TU M therefore is divet- 
or ; ſly defined; for the Ancients have defined ir 
l afcer one manner, and later Writers after 
j - F another , whence it follows that irc ſeemerh 


- difficulr thing to give a true explication 
thereof , for ſome of them havenor dclive- 
red the Definition of the Word, bur have with much labour and trouble 
ſoughr certain propricties thereof, and ſome others colleQting and ming- 
ling what hath been del:vered by others before; have endevoured to define 
the Word D AT# 1M ; butnor fo exquiſitely but that they have contra- 
dicted themſelves ; although what hath been ſaid by all of them , ſeemes 
to be grounded on one and che {ame notion and ſuppoſition; for they all 
take the Word D 4 T# M tobe athing compriſed; and therefore among 
ſuch as have encevoured to deſcribe it moſt ſimply , and with ſome ſimple 
difference , ſome of them have taken the Word D A T # M to bethe ſame 
with ORXDINATH M, andlo Appollonins underftands it in his Tra of 
Inclinations , and in his univerſal Tract , and ſo others, as Dzodorrs, rakes 
itto be COGNITUM KNOWN, for in this (ignification he takes 
the right line and the angles to be given, and ail that may arrive roour 
Knowledze , althouzh we may not be able well to expreſle it. Bur others 
have believed that it hath the ſame f{:gnificarion as the Word far 
that may be declared, avd to Pidlomze would have it, who calls thoſe 
things GIVEN, whoſe meature is known whether preciſely, orneer 
the matter. Others allo have rhoughr the Word DATH M to be whatis 
EET granted 
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granted us by the propoſcr in the Hypotheſis J being that in the Firſt Ele- 
ments, a point given, and aright line given , is diverſly taken (thatis to 
ſay,-that who ſo would give and determine che quantity of a right line) all 
which things fignifie ſome COMPREHENSION, and theretore 
of all theſe Definitions, choſe are moſt agreeable, which do moſt openly 
declarethe COMPREHENSION, as we ſhall make evident by 
what follows. 

Let us now unfold the diverſe opinions of thoſe , who writing the na- 
tureok DATUM GIVEN, havenot taken one fimple Marke, or only 
Characer for its Definition ; and ler us reduce it as in a Summary or Epi- 
remy , tothe end we may with the more caſe know or number all their 
differences. Some of them then have defined DAT 7 M tobe 0rdinatum 
and Porimos together , and others Ordinatum and Cogitum together , and 0. 
thers Porimenand Cegnitum together. herefore all ſeem to have fo defined 
it as to have have had regard to the Compreherſion, or Aſſuming and 1, vents. 
0, of the thing givenzand to the end that we may the better conceive their 
opinions , and that from the ſaying of many we may be able ro draw a true 
Definition of what is propoſed, we will take notice in the firſt place of the 
fignification of all the ſimple terms which they make ule of , as alſo of the 
terms oppoſed tothem , to wit, z0rarmatum, and /ncognrium , Aporen, and 
Irrational ; tor thoſe things appertein to this Geometrical bulineſſe, to na- 
tural things, and to Marhemartical Diſcipline. 

Now we may call that Ordinatum (or Regulated) which doth alwayes 
keep and obſerve that for which it is ſaid to be ordered , whether you 
regard its Magnitude or Species, or touching ſome other ſuch like thing ; 
Ieisalſo thus defined , Ordrmratuw is that which cannot be done in divers 
manners , but in one only manner , and in ſome detcrmined place; As 
for Example, A rightlinedrawn by two given points , is ſaid co be orde- 
red , by reaſon it cannot be otherwiſe done, nor in divers manners, 
But an angle paſſing by wo points is ſaid to be [xord#natum (or ditordinate 
and irregular.) for that ir is made in infinirg, and divers manners by a 
great or {mall circle deſcribed by two points | 1g rr Contrariwiſe, 
an angle conſtituted by three points , is ſaid robe 0rd:zatum, as alſothoſe 
things which follow , are ſaid to be Ordmmatwm, as to conſtiture an equila- 
reral triangle on a right line, for it cannot be diverſly made, bur un- 
changeably , on both che extremities of the line. Again, To divide a gi- 
ven right line according to a given proportion , for that cannot be done but 


| in one certain point, The things 1-074:atum are ſuch as are done contrary 
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to thoſe laſt mentioned, as to conſtitute a Scalene triangle, and to divide 
axight line indefinitely, Wherefore the Problem is ordered, is propo- 
ſed in the determination , conſidering that a certain thing may be in one 
manner ſaid to be Ordizatum , and Iordinatum in another , as an equilate- 
ral triangle , confidering the equality of the ſides, it is Ord:77atum, but con- 
lidering its Magnitude it 15 [z0r4zatum , being in no wiſe determined, 

Bur we call that Cogaztum which 15 notorious, as clear and comprehended 
of us, and zcognitum that which is not known or comprehended of us, as 
the length of a way is {aid to be known , when we know how many Miles 
4t conteins; alſo that the three lines of a Reiline triangle are equal to 


two right angles and in like manner, therthe Binomial is Irrational, ſuch 
things are known, as alſo that it is only one right line that can rouch e ! 
ſpiral line from a: given point without it, from both parts, fcr if there 
were yer another line , two right lines would encloſe a fpace, which is 
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impoſſible, Again, Irrational chings are nor {aid to be unknown , bur ſuch 
of them only which are neither known nor comprehended of us. 

Poriman is that which we may make and conſtitute , thar is co ſay, bring 
ro our underſtanding. Again, it is defined chus, Porzmoz is that which 
may be exhibited by Demonſtration , or which is apparent withoue De- 
monſtration , as to deſcribe a circle from a center and with a ſpace, as al- 
ſo to conſtitute not only an equilateral triangle, but alſoa Scalene , or to 
find a Binomium , or to find two right lines rational, commenfurable in 
power only , an4 other things which are known infinitely , are Porgmor: z 
as to deſcribe a circle by rwo points, | | 

Aporoz is wholly oppoſite to Poremon, as for Example, the Quadrature 
of a circle, forthatir hath not as yet been found; although itbe certain- 
ly known that it may be : Nevertheleſle the manner of finding it outhach 
not been to this preſent comprehended. Burt we ſpeak here of that which 
isalready known , which is called Poremon principale, for what hath nor 
been as yer made, and yer nevertheleſle is poſſible, is called Porifton, 
(or feaſible) alriough che Conſtruftion be yer unknown. But Aporon as 
hath been afore ſaid , is oppolite to Porzmon, and is that whoſe Nature is 
not as yet decided, nor well determined. 

Efjabile , thar is to ſay, rational (or ſpeakable and explicable) is that 
whole Magnitude, Species, and Poſition, we may be able to declare ; bur 
this Definition 1s a lictle too general, for properly, and according to ir 
ſelfe , Efjas:l? is that which 1s known by certain things , and according to 
a meaſure given by poſition , as of a ſpan, or a fingers breadth, &c. 

Theſe things then being thus unfolded , we may eafily perceive in what 
all choſe things that we have afore ſpoken of do agree together , and 
wherein they do differ z and firſt of all how Ord:natum and Cognitum do 
agree together , and likewiſe their oppoſites the one tothe other , for it 
cannot be ſaid that any one of choſe chings by counterchanging is the 
other , nor yet that the one hath not more extentthanthe other, although 
rhey agree 1n many things, as to deſcribe a right line by two points, and 
to conſtitute an equilateral triangle by three Circles, But to fquare a 
Circle, that is indeed 0Ord:matum, yet neverthelefle, Izcogaitum, Alſo that 
at a point of a ſpiral line there is bur one rouch line , that is, of the kind 
we call Ordinatum , and cannot be otherwiſe done, yet neverthelefle the 


| Demonſtration and Conſtruction thereof is not yer known. Again the 


indefinite ſeRion , and che Conſtruction of the Scalenum is Cogxztum ;, but 
is not Ordimatum; inſo much as it is manifeſt that amongſt thoſe things 
which are Ord:.atum, there arc ſome that are Cogurtum, and others that 
are /ncognitum; and contrariwile , that amongſt the things that are Cognz- 
tum, there arc ſome that arc Ord;matum, and others that are [uordivatum ; 
and therefore chole things anlwer one another, as among Living Crea- 
tures , that which hath reaſon, with that which hath Feet, for there is 
no equality amongſt them, neither doth the one extend more than the 
other, 

In like manner , 0-4tzatem and I0741atum agree together , reſpecting 
Porimoa'and Aporo; fecing that be:weenchem there 15a very great reſem- 
blance, and becaulc that they do differ only in the manner betore expreſ- 
ſed; for in truth the ſpiral line is 0r-47-4tum ;, but it was not Por:mon be- 


: fore Archimedes ; and by the ſame reafon tliole things that are inordinate 


— 


and known by an infinity of wayes and meanes are Forimon , it any one 


| ſhall undertake to invent cheir Conſticution and Conſtruttion, Yer never- 


thelefle 
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theleſſe they are not ordinate, as to conſtitute a Scalenum triangle, it be- 
ing no difficult thing to make known the conſtitution thereof by an equila- 
teral triangle , yea it is moſt eafie , although it be inordinate, and known 
by an infinity of wayes. 

And in the ſame manner do agree Ord:matum and Inordiatum, together 
with Effabile and Irrationale,, for they agree together in many things, differ- 
ing neverthelefſe by the fore-going reaſon , ſeeing thoſe things there mcnti- 
oned bear no equality to each other , neicher doth one thing contein the 
other; for all Binomiums and ſuch as are taken as [rrationals, are indeed 
ordinate , but yer they are not Effabile, or expreſfible , or to be untolded, as 
the diamerer of the ſquare is in reſpet of irs fide. Now touching Effa- 
bile there are divers inordinate ; becaule they are diverfly known, and in- 
determinately , for a Scalenum triangle may be meaſured by a defined 
and propoſed meaſure , as explicable, although it be inordinare, 

Now it is cafie ro ſee the agreement thar there is between Cognitum and 
Porimon , but it is a difficult thing to expreſle or unfold their difference ; 
foraſmuch as in their natures they come fo neer to one another as that 
there ſeems to be an equality berween them : Nevertieleſſe,there will 
ſome difference appear to him that ſhall conſider it more ſtrictly ; for ler 
it be conſented to that chere can be only one line that can touch a ſpiral 
line in a cettain point , that is Cognitum, yet notwithſtanding the Problem 
is not Porimos, it being nor as yet comprehended ; fo as thar all thar 
which is Cog:ttumn is not therefore Por1mon, Bur all that which is Porzmor 15 
alſo Cognitum, and therefore Cognitum appeares to be of a greater extent 
than Por:mony, 

Now Cognitum, Porimon, and Effabile , do agree in ſome certain things , 
and do differ in other things by the ſame reaſon before alledged ; for thoſe 
lines which are there called [rrationals are in truth known ; and yet ne- 
vertheleſſe are not Effabile or explicable. Contrariwiſe, every number is 
indeed Effabile, and yer every number is not Cognitum. But Effatile is al- 
wayes of its own nature expreſlable , although that ſome lengths may be 
now Effabile, and at another time not, if ir be examined with ſome other ac- 
cording to one and the ſame meaſure. Bur alſo that ſame length is ſome- 
times known , and other times not , though they wholly agree with one 
another, Now ir is a difficult rhing to find ſome ching that ſhall be Effabrle 
and Incognitum , for Cogratum ſeemes to be of a greater extent than Effalile , 
and by rnoſe things ir 15 manifeſt that Porimon and Aporos do differ from 
RATIONAL or Efatile, and from IRRATIONAL, for of IR- 
RATIONAL ſome of them may be Porimo:; butof RATIONAL 
none of them can be Irrationals ; and therefore it is very ealie to perceive 
in what the before expreſſed things agree. Notwithſtanding they ſeem to 
agree together , in {uch ſort as rhat Porzmor ſeemes to be of a greater cx- 
tent than Effabile. 

Now by theſe things we may come to know the diffcrence of thoſe 
things that have been before ſpoken of , for in truth Effatile and Irrats- 
orale are ſo termed in reſpe& of meaſure , which nctwithſtanding 
15 not as yet arrived to our underſtanding , ſeeing that ſome thing , char 
is rational , may be as yet unknown ro us , and in like manner may be rati- 
onal , and yet may never be comprehended fo to be, *But 0rdiratum and 
Inordinatum is {0 termed according to it ſelf, and according to the proper 
natureof the thing bn which we contemplate , although ir be not compre- 
hended by us. As Archimeats had perceived ſome things to be —_— 
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from thenartvre of the things, the which Serezus had before contempla- 


red, But Cogiitum and Incognitum 1s {poken in refpe& of us, ſo as the things | 


before menrioyed do difter among themſelves, for cheſe have reſpe& to 
us, the others, ſome of chem to rnezr proper nature , and the reſt to 
mealure, 

Having then explained che agreements and differences of the things 
that have been propoſed, ic remaines now char we conſider what is meant 


| by che Word D A T 14 24, for of all thoſe thar believe the Word D ATE 4 


to be thar which is conſented to by the Propoſer in the Hypotheſis, 
are wide from what is ſouzhr ; becauſe char all che Elements of the 
chings GIVEN are nor compoſed of this fortrof GIVEN, whichis 


| according to the Hypotheſis , as may be ſeen in thoſe Tracts which have 


been made on this ſubject GIV EN. Whetretore waving this opinion , 
let us judg of the Definitions of others. | | | 

Then , that which is conſented to or granted in the Hypotheſis , is ſome 
rhing which is conſequently known by the principles ; bur ſuch as make 
uſe of Definigionsat one only Word , do define ir and remarke itby ſome 
oneof the before mentioned , as hath been ſpoken in the beginning , ſo as 
thatalmoſt all ſeem ro haye had this common notionof GIVEN, to wit, 
that it is compretiended even as the Word D AT#M, doth alſo manifeſt 
irrobez andamongſt thoſe, theſe are the chict char do define it by the 
Hypotheſis or Suppoſicion z and others have had regard co what is conſen- 
red coor granted. Bur we making uſe of the ſaid things as of a Rule and 
DireRion to judge 1ighriy , we may be able co find qura perteR Definition 
oft DATHM; forir 1scertain that ir ought co equal,and be convertible 
with the thing defined , which is one thing proper to good Definitions. 
Now ſuch ſeemes tg be che Definition of the thing propoſed , which among 
che moſt ſimple and plain Expoſitors is defined Por;moz , and amongft the 
more acute , that which definerh it to be Porzmon and Coguitura rogerher , 
bur all the reſt arc imperfe&z for that which definerh it Ordgugtums is not 
ſuſhcient for che comprehenſion ana knowledge of D ATRM , becauſc 
that neicher wholly ordinaxe , nor alone ardijnate , is not compriſed , 
ſeeing thar rhere are things inordinate thar have the ſame condition, as 
hath been ſhewn. Again, that reaſon gives nat ſatisfaRian neither, which 
deſcribes it ro be Cogn:tum for all that is known is not compichended , 
alchougin thar alone Cognztum be comprehended, Moreover , that alſo is 
not perte& which defineth. ir to be £ffabile, for Effabile is not alone com- 
prehended , ſeeing that ſome ot che Irrationals are. alſo comprehended, 
In like manner , all Effabile is not comprehended , as hath been before de- 
clared, Now amongſt the Definitions which expound it by one only 
Ward, there remains that which dcfineth it ro be Porimon, which ſeem- 
cth greatly ro maniteſt the comprehenſion ; tor whole Perimon and 
alone Porimor is comprehended. VVheretore E#C L1DE himſelf uſerh 
ſuch a Definition in a Delcription of all che kinds of GLV E NN by him 
conceived and regarded, Bur amongſt ſuch Definitions as are 'com- 
pounded , char is a perte&t Definition, which definech D.4THAM to be 
Cogritum and Porimen rogerher , having Cognitum for analogical kind , and 


Porimon for differcnce z bur that is imperfe& which hath Ordinatum and | 


Porimon together; for thoſe things which are ſuch, are nor alone G l- 
VE N , and that which definerth it Cri atum and Effabile rogerher » com- 


| j"rchenderh likewiſe the G1V EN , wichthedefeR or wanr. Bur har of 
'(_onttumand Ordinatum together , 1s not ro be received or admitted, be- 
cauſe 
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cauſe it doth exceed what is defined, for ſuch is not given alone : There- 
fore choſe only which have declared that Þ A 7 # Mis Cognitum and Port- 
mon together , ſecm to have atreined the notion of GLV EN, for that 
which is ſuchisall, and alone comprehended , which wo things ought 
tobe in thoſe Definitions thatare well given. Bur the former come neer to 
thoſe which have thus defined it: D 4 # Mis thatto which we may find 
an equal, according to thoſe things we have propoſed in the firlt princt- 
ples and Hypotheſis , of which number EXCLIDE is one, making uſe 
chroughour of the Verb «s3« , which (ignifies to exhibit or invent , 
although he leaves Cognitum as a conſequent of Porimony ſome one never- 
thelefle might reprove him, tor that in the firſt place he hath not defined 


— —— 


D ATHM ingeneral ; but immediately ſome of the kinds of G LV E N> | 


although in his Elements of GEOMETRY ; he hath defined theline 
{imple before the Species or Kinds. | 


What 3s the Utility and P rofit that ariſeth from this 
Tra& of DAT A, or things GIV EN, 


Frer having explained univerſally, and according to what ſcemed ne- | 


ceſlary tor our preſent ule, what this Word D ATM M fignifieth: Ir 
followes to ſhew the Utriliry of this Trat. Now this Tra& 1s ſuch, as 
that it is not only ordained and inſtituted for its own reſpe&, bur for ſome 
other thing z for it is very neceſſary to a place which is called Reſol- 
ved , and we have already declared elſewhere how much ſtrength a 
reſolved place doth obtein in Mathemarical Diſciplines , as alſo in Op- 
ticks and Cannons , which come very neer to them , as well for that 
Reſolve is an invention of the Demonſtration , as for that in ſuch 
like things it ſerves us much for the invention of the Demonſtration, or for 
that it is much more excellent ro meet with a Reſolutive power , then to en- 
joy divers particular Demonſtrations. 


To what Art or Science this Tra 1s referred. 


Ow ſeeing the conſideration of G 1V E N is uſeful and rofitable in all 
theſe kinds of Arts,for that it ſerveth muchto RESO LU TION), it 
may well be ſaid ro be recalled, not only ro'cne only Science, hut to the Ma- 


| themaricks univerſally which creat of Numbers, Time,Swiftneſle, and {uch 


like things, which treateth likewiſe of Reaſons, as alſo of proportions, and 
ina word of all Meajetez: Wheretore tor the perfe& and demonſtrative 
Knowledge of thinzs GLV EN, being of ſogrear Utility, EXCLIDE 
hath taken pains to frame this Book of things GLV.E N, which Author 
amongſt all ſuch as have compoſed the Elements of Geometry , hath jult- 
ly deſerved the firſt place and rank , and who having invented the Ele- 
ments, or rather the Introductions almoſt of all Mathematical Diſci- 
plines, to wit, of all Geometry in 13 Books, of Aſtronomy, of Muſick, 
and Opticks , he hath left in writing the Elements RESOLUTIVE, 
in this Treatiſe of things GIV EN, but as he was a Geometrician, he 
hath particularly accommodaced to Magnitudes, that, that was of the 
GIVEN, yer nevertheleſſe common in orher rhings , which method 


| hath alſo been obſerved by him , when treating univerſally of Reaſons and 


Proportions , he appropriates them to the Magnitudes mentioned in his 
Fifth Book of Plains. 
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Now it hath been declared in general what is the meanin 
co what Science ir apperreineth , and how profitable rhe Contemplation 
chereot is. We willad$co whar hach been ſaid, the Deſcription of this 
Science” which trears of things GIVE N;/ ſeeing thar iris (as appeares 
by what hath been faid) a comprehenſion in all manners of rbings G1I- 
VEN, and of their accidents and proprieties. Bur having reſpe& to the 
propoſed Book, we (hall declare ir to be an Elementary Dodrine of the 
whole Knowledge of things GIVEN, whence ir follows that it will be 
very profitable, as alſo che things therein conteined , ſceing they refer to 
things GIVEN. 

New this Book is divided according to the Species or Kinds of the 
things GIVEN, and inthe firſt ſection ate conteined thoſe things which 
are given by reaſon. Secondly, ſuch as are given by poficion : and laſtly, 
ſuch as are given by Species or Kind, for thar which" isSlyen bY Maghni+ 
tudeis ſimple, and particularly conteined in; the others,'and principal! 
in choſe rhings given by Specis or Kind. Naw he hath begun with thþ(. 
rhings given byReaſon and Poſition , foraſmuch as thoſe rhararegiven'b 
Species are conſtiruted of. them, EU C L 17 DE gives yet another diviſian to 
this Book , for thar he givides it into univerſal Maghicudes, Lines, and 
$uperkicies , and into Circular Theoremes , which order he hath alſo ob- 
ſerved in the Definitions and Suppoſirions of this Book, 'Morcoverhe uſerh 
a certain way of inſtru&ing', which proceed$'rier by Compoſicion, burby 
Reſolution , 'as Pappu hath amply ſer down+in his Commentaries ti 


this Book, 


OF MARINUS. 


oof DATUM, | 


EUCLIDES DAT A. 


DEFINITHFONS. 


= Lains or Spaces, Lines, and Angles, 

to which we may find others c- 

qual, are'ſaid to be given by 

Magnitude. 

it 2 A Reaſon + ſaid ro be given, 
© when we may find one of the ſame 
.or equal thereto. 

3 ReGiiline figures, whoſe ' angles 
are given, and alſo the reaſon of 

the ſides to one another, are ſaid to be given by Species or 

K ind. 

Points, Lines, and Angles, which bawe and keep alwayes 

one and the ſame place and ſituation, are ſaid to be given 

by Poſition or Sit#ation. 

A Circle is ſaid to be given by Magnitude , when the Semi- 

diameter thereof is given by Magnitude. | 

A Circle is ſaid to be given by Poſition , and by Magnitude 

when the center thereof is given by Poſition, and the Se- 

mrdiameter by Magnitude. | | 


7 Segments of Circles , whoſe angles and baſes are given by 


8 


2 Ik oe OÞ | Io 4A 


Magnitude , are ſaid to be given by Magnitnde. 
Segments of a Circle, whoſe angles are given by Magni- 


tude , and the baſes of the ſegments by Poſition and Mag- 


anitude, are ſaid to be given by Poſition and by Magnitude. 


9 A Magnitude A B, 3s greater 

A EK B than another Magnitude C, | 

C by a given Magnitude BD;, 

when having taken away the 

given Magnitude DB, the reſt AD, 5s equal to the other 
Magnitude C. 


— EVCLIDES DATA. 


— — —— 


$41 | 


10 A Magnitude AB, 5s leſſe than another Magnitude C, by | 
| a given magnitude B D, when 
A =. D. Paving added thereto the given 
C Wi magnitude B D, the whole AD, 
b | is equal tothe other magnitude C. 
11 A Magnitude AB, 5s ſaid to be greater than another 
magnitude CB, by a gi- 
Cl D Cc wy ver magnitude AD, and 
in reaſon , when taking 
from the ſame magnitude the given magnitnde AID , the 
reſt DB, bath to the-other magnitude C B, a given reaſon. 

12 A magnitude AB 5s ſaid to be leſſe than another mag- 

-nitude B C, by a gi- 

D A B © ven magnitude A D, and 

in reaſon, when the given 

magnitude A I being added thereto, the whole D B hath 

to the other magnitude B C, 2 given reaſon: | 20 

i3 A right line 3s ſaid to be drawn down from a given point; 

unto @ right line given in poſition, the right line being 
drawn in a given angle. 

14 A right line is ſaid to be drawn up from @ given point, 
fo 4 right line grven in Poſetion , the right ling being drawn 
in a given angle. | 

1s A right line 3s againſt another right line in poſition, when 
it is drawn parallel thereto thorough a given point. 


CN nn 
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PROPOSITION r. 
Ip Two magnitudes A and B,being given, the 
| reaſon they hawe to one another A to B, 5s 
alſo given. 
A B C D Pemorſtration FOr ſeeing that the magnitude A is gi- 
ven 2, we may find one equal thereto, 
which lerbe C. Again, foraſmuch as the magnitude B is given, we may 
alſo fin4 one equaltothar, and lettharbe D, Therefore ſeeing that A 1s 
equaltoC and BroD, as AisroCbÞ, fois B ro D, and by permurati- 
on, © as A .hall bero B, fo C ſhallbe ro D. Theretore 4 the reaſon of A 
toBis. -.n, foriristhe ſame reaſon as of C to D, as we have found, and 
which ci. 'r re be demonſtrated. 


PROP. a; 
If a given magnitude A, hath to ſome other magnitude B, 


__ 


a given reaſon, that other magnitude B, is alſo given by 
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| magnitude. A a a a 2 Demoti- 


— 


. 
FY ——_ _—_—_ —_—————— tw... 


EUCLIDES D AT A. 


b) 14+ 5- 
c) 1+ dct. 


a)2aX-1, 


A) 3 aX. I: 


| Demonſtration FIOr ſeeing that A is given , we ma 
FE, one x Far Semen adich let be C. 
And foraſmuch as the reaſon of A to B, is alfo given , 
we may find 3 one of the ſame. Let it be found, and 
C D letthe reaſonbe of CroD. Now ſceing thatas A is 
twoB, ſoCisto Dy and by permutation, as A is to C, 


A B 


Therefore © the magnitude B is 


given, ſeeing thatthereto there hath been 
found oneequal, to wit, D. 


PROP. 3. 
A D given magnitudes AB and B C ,g are com- 
| pounded , that magnitude AC, that is compountd- 
= hy ed of them ſhall be alſo given. 
| DemorfirationFOr ſeeing that ABis given , we may find one 
C Xt equal to it, which lerbe DE. Again , ſee- 


ing that B C is given , we may alſo find one equal to that, 
which let be E F. VWherefore ſeeing that DE is equal AB, andEF js c- 
qualtoBC, the whole AC 21s equal co the whole D F. Therefore A C 
is given, ſeeing thatD F is propoled equal thereto, 


PROP. 4+ 

If from a given magnitude A B, there be t4- 
|. ken away a given magnitude A C, the remaining 
F ; DS 

magnitude C B, 3s alſo given. 
Demonſir ation FOraſmuch as ABis given, we may find 
one equal thereto , which let be DE. 
Again, ſecing that AC is given, we may alſo find one 


equaltoir, which letbe DF. Secing then that the Magnitude AB is 
equal to the magnitude DE, and che magnitude AC to the magnitude 


© 4 
C 
| 


| 


DF; the reſt CB = ſhall be equal to thereſt FE. Wherefore CB js gi- 
| ven, for toit there hath been found an equal, towit, F E. 


| PROP. 


5. 
a D If a magnitude AB, hath a given reaſon to 
c bs ſome part thereof AC, it will bawe alſo a given 
| | reaſon to the part remaining C B. 
Demonſtration } Ec D E be expoſed as a given magnitude, 
| \E me Lind ſeeing that the reaſon of x Sos icrude 


A B,to the magnitude A C, 1s given, * we may find one of 
the ſame, whichletbe D E to D F; rherefare the reaſon of the ſame DE to 
D F isgiven. Bur DE being given , fois Þalfoirs partDF ; and conſe- 
quently,< the reſt F E : Therefore « ſeeing that D E and FE are given, the 
reaſon ofthe ſame DE roFE, is alfſogiven, And foraſmuch as D E is to 
| DF, asABis ro AC, andby converſion, as DEtoFE, ſo ABisto 
| CB. Butthe reaſonof D ErtoFE isgiven , as hath becn demonſtrated; 
therefore the reaſonot ABtoCB is allo given. 


SCH O- 


Oo tn 


ſoBis to D : But Aisequalto C, Therefore Þ Bſhall be alſo qual ro D. 


— 
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| SC: 0:LLUSE 3-1, 
| From this it is evident that if a Magnitude hath to ſome part thereof agizen 
reaſer, by diuiſion, the reaſon that one part faith to the other , ſball be alſo gruen, 
For ſeeing that as D E 15toFE , (ow ABoCB; by diwiſion, 5s DFtoFE, ſo 
ACtoCB. But hath betn demonſtrated that the parts D F and F E are given, 
* and conſequently, their reafen if diſ#gruen: Helike manner, therefore the reaſon of 
Pn of V7 TS a ICE: 
| 'PROP.'s6. | 
A D If two magnitudes AB andB QC ,, bawing ta one 
another a given reaſ, on, re compeynted, the wage 
E nitude AC, compounded of them ,. ſhall alſo have 
| | a givenreaſonto each of them AB and'B C. 
C EF Demonſtration | Ec the given-magnitude DE. be expoſed 
Loa ſeeing that che reaſon of A Bro BC is 
given ; letthere be made one and the ſame of the ſaid D:E co BF; there- 
| fore the reafon of the ſame DE toE F 15 given 4 and therefore © the map- 
vitude D E being given , both the one and,the, other of chem D E and FE, 
| isgiven. Wherctore Þ the whale D F Lycomiven, : Therefore c the 
reaſon of the ſame D F ce eachot them D Eand EF, ſhallbe given, And 
foraſmuch then as ABistoBC, fois DEroEF; in compounding, 4 as 
AC istoBC, fois DFro E F:: Therefore by converſion, as A Cto AB, 
ſo is DF to D E. Therctore as the whole D F is tocachof the other mag- 
n&udes DE andEF, fothe whole AC is to each of the itudes A B 
and B C: Therefore <zhe reaſon of the fame A C ro each of the magni- 
rudes AB and BC, is given. | 


PROP. 7. ES — 
If a given magnitude AB, be divided ac- 


B 


| 


A GS, cording to a given reaſan A C to C B, each 
ſegment A C and CB zs given. 


| Demonſtration F;Or ſeeing the reaton of ACtoCB isgiven, the reaſan of 
2 AB tocach of them (A CandCB) isalſogiven. Bur 


AB is given : Therefore b each of the ſegitiems ACandCB, is alfo- 
given, ES 4p 
A D Magnitudes A and C,, which bawe 
wy * E PE one and the ſame 4 grven reaſon B. 
FE TR. "_ ſhall be to one another in 4 given reaſon, 
A to G. 


; Demouſtration F{Or lerthe given magnitude D be pn » and ſeeing thar 

the reaſon of ArtoBis given , Ler the ſame be done of the 
ſaid Dro E. Now ſeeing that D is given, *E,is alſo given. Againgſecing 
thatthe reaſon of B to E is given , letche ſame be done of E to F. ButE 
is given , and therefore F is alſo given. Bueſecing that D is given, Þ che 


_ | reaſonof cheſameD to F is given; and ſeeing that as A toB, ſoD Re | 
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c) 22+ Jo 


a) 8.p. 
wy 


a) 11 def. 
b) 6. Pp. 


uality, cas AistoC, fois D 


JU" as $B toC, ſoisEtoF; in = of e 
; Nerciore the reaſon of A to C 


toF; butthe reaſon of m_ F bs piveri.” 
is. .alſo —_ a 90 oralnd's 
0 CS | RO; 9. 


wh a | on .Þ A: two or ittore magnitudes A, B, 
a C, are.te one. another in a given | 
yer and that the fame magni- 
tudes A, B, and C, have to other 

eMagnitudes D, E, and F , given rea- 


ſons, altho »h they be Li the [ame x thoſe e other magnitudes 
D, E, og i "ſhall be a alſo one another in given reaſons. 


\-14. BB 1+ -on 
=” EF 


non EOrmncbe the reaſan of, A to Bis given, as alſochat of | 


, the reaſon of D to B ſhall be given : Bur the rea- 
{on of Bro isdlfogiven'; therefore the reaſan of the fame Dro E ſhall 
be in like manner given. Ai Ants ſeeing thathe reaſon of, BroC is given, 
andalfo rtharsf BtoE} the reafon of E ro CThall be given, ' Bur the rea- 
| lonof C to F-iv-alfo (given, Therefore © the reaſon of E to PF ſhall be gj- 


| veri/ But it hart been cw Di that the reafonof D toE is alſo given; 
arid therefore Þ the reaſon'sf *'D' to ÞF (hall be given. . Therefore the magni- 


tuckes D, E,and F, , are to  ofieatorher | in given reaſons, | wal 


P 2 O P. FO, - 
TER | - Sue Sþ 0,0 nts AB, be 
"7 oy "FR... FRE CTY gf greater than another magut- 
= tude BC, by a given magni- 
ade , and in reaſon, the maguitude A C compennded of both, 
ſhall be alſo greater then that ſame magnitude, by a given 
magnitude , ant in reaſon * But if that compounded magni- 
tude be greater then the [ame magiitude,by a given magnitude, 
and in reaſ on; either the remainder ſpall be al, 0 greater then 
that ſame by a given magnitude , aiid in reaſon ; or elſe the 
ame remainder 1s given - with the following ,*to which the 


other magnitude hath a given reaſ on. 


Demonſtratzon por ſeeing that AB is greater than BC by a given magni- 
tude , and inreaſon ,' let the given magnitude” AD be ta- 
ken away. Therefore athe reaſon of che remainder D B to B Cs given ; 
and in compounding , dtche reaſon of DC tgBC isalſo given. Bur the 
magnitude AD is alſo given; Therefore A C is greater than the ſame 


B C by a given magnitude , and in reaſon. 


" Again , Letthe magnitude AC be greater than the magnitude B C, 

; bya given magnitude , and in rea- 
D B ſon : I ſay thatthe ret AB, is ei- 
—m_ _ EE cher greater then the ſame BC by a 
given magnitude and in reaſon , or 


that the ſame AB, with that which followerh , ro which B C hath a 


Ku 


O— 


| given reaſon, 1s given. For | 
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Foraſmuch as che magnitude A C is greater than the magnirude BC, 
by a given magnitude , and in reaſon, ut off from ir che given magni- 
rude : Now che ſame given magnitude is either lefſe chan che magnicude 
AB, or greater: Ler ic in the firſt place be leſſe, and let ic be AD, 
| Therefore the reaſon of the remainder DCroCB is given. Wherefore 

diviſion, the reaſon of DR.roB C is given. Bur the magnitude AT is 
ſo _ z therefore the magnitude AB is greater © then the magnicude 
BC bya given magnirude, and in reaſon, [Now let the given magnicude 
be greater than che magznitude AB, andler AE be pur equal theteto; 
therefore d che reafon of che remainder E C ro C Bis given ; and by con- 
verſion, ©the reaſon of che ſame B CroBE, isalſogiven, Burthe ſame 
E B with B Ais given , forthar the whole AE is given : Therefore there 
is given A B, with chat which followes, B E,'to which. B C hath a given 
reaſon, | "" FOE, ” 
EY PROP, ' WH = EE _ 
If a magnitade A B, be great- 
A { B D So c a than a magnitude BC , by 8 
| given magnitude ,- and inreafon; 
the ſame magnitude AB, ſhall be alſo greater than the mag- 
nitude compounded of them by a giuien magnitude, aud in rea« 
| ſon, and if the ſame magnitude be greater then the two others 
| Fogetber by a given magnitude , and it reaſon , that ſme mag- 
| nitude ſhall be alſo greater then the reſt by a given magnitude; 
and in reaſon. | - 
Demorſtratzron F{Or ſceing that Smg—_—_ F Bis greater chen BC bya 
given magniriide, and in rexforr ler there be raken frortt 
it a given magmirnide A D : Therefore ® the reaſon of rhereſt-D'Bro DC; 
is given, and thetefore bche reaſon of D C ro*B D fhalf be alto giren : 
Let the ſame be done ot ADroDE , therefore the reaſon of the ſame 
AD to DE is given. But AD is given, therefore ©D E is allo given, 
| and conſequently, the reſt AE, is alſo given: Bur feeingrhgras A D'is to 
DE, fois DC ro BD; bypertmunation, «as AD-iisro DC, fois DE to 
| DB: 'Therefore by compounding, fas AC iswC D ;ſfois BB roDB; 
and by permurcation, 8aSACiso EB, ſors DC to D B:; But the reaſon 
of DCro D Bisgiven: Therefore allo is AC roE B, and conſequently, 
that of E B tro AC.- Bur it bath been demonſtrated that AE is gives ; 
Therefote Þ AB is greater then A C by a given magnitude , and in 
reaſon, 

Butnow ler A Bbegreater then A.C by a given magnitude , andin rea- 
ſon : I {ay tbat the ſame ABis alſo greater then the reſt B C;- by a given 
magnirude, and in reafon, LEES 
For-ſceing that A Bis greater than AC by-#given magnitude, and in 


—— 


i the reaſon of the xemainder E B wo A Cis given, and conſequently, alſo 
ſhall be given thac ot A C xo EB. Let the ſame be done of ADroDE, 
Therefore the reafon of A ID ro DE is given and by converſion; * che 
reaſon of A- D* to: AE fhall be alfo given; and ID of AE 
to AD, Now AE isgiven , Thereftate the whole A pllhe i 4 
ven. and feeing that as the whale AC isrt9-whale EB; forte part cur off 


CET 


teafon, Ler rhegiven niagnicude A.Bthecur aff there-from: Therefore |: 
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mij 9. 5- | AD, to the part tut off E D, ſo alſo ſhall be mthe remainder D C torhe 
-emaindet DB. Bat the reaſon 6f A C to E'B isgiven : Thereforcalſoſhall 
n) Schol. | be given that of D C to D B. Wherefore by Uivifion, n rhe reaſon of B Ct] 
5+ Þ» ro NB is given;and conſequently alſo ſhall be given thar of DB ro BC. But 

0) 11 def. | it hath been demonſtrated that ADis given ; Therefore 9 AB is grearer 
rhen the ſame B C by a given magnitude”, and in rcaſon. 
"0D QF. 13. | hd 
| -, If there be three magnitudes AB, 
> "IS; oo Dp BC, and CD, and that the firſt A By 
3 EO: - -with the ſecond B C, to wit AC; be 
given. But the ſecond'BC, with the third CD, (to wit, 
BD, be alſo given : Either the: firſt AB ſhall be equal to: 
the third C D +. or the. one ſhall be greater then the other by a 

given magnitude, _ | 


Demos ſtrationF;Oraſmuch as cach of the magnitudes A C and BD are gi- 
ven, thegiven magnirudes are.either equal ro one another, 

or -inequal. 'Ler them be firſt equal: Therefore A C 15 equal ctoBD, rake | £ 
away the common magnitude BC , and there will remain 2 A B, equalto| .; 
CD, -But ſuppoſe them to þe inequal, as in this ſecand figure , and let} # 
| B D be greater then A. C: Ler then} 4 


| = 5 .- - B E be pur equalto A C. Now fee- | # 
© fr—— - | ——-—D ing that AC is given, BE-is alſd}-3 
given. Burthe whole BD isalſo 86 þ*% 

ven', the reſt ED Þb ſhall be lo alſo; and foraſmuch. as BE 1s equal ro Fe; 
' AC, taking away the common magnitudeBC e, there will remain A B | : 
. | equalroCE.. BurE D is given: Theretore C D 15 greater then AB,þy | * 
the given magnitude E D. yi wh 


* iP bs SCHOLIUM. ry 
' And if the. firſs with the ſecond, to wit, AC, were greater thes the ſctond | | 
| i 3a with the third , tomit,B D , 45 in2be other 
w--Bi.OC-:: figure , C E would be made equal to thi | © 

A ——}———H———D ſamBD, 4d by the ſame reaſons ds 'was | 
= above demonflirated , that AE 1s, giwen | 
aud equal 16 C DD ; arid therefore AB greater then C D by a given magnitude, 


PROP. 13. | 

Tf there be three magnitudes AB,CD, 
AD how and E., and that the firſt of them AB, | 
'F: bath a given reaſon to the: fecond CD; 
|. C——'——D but the ſecond C D,. is greater then the'| . 
E third E , by a given magnitude , and in|” 
| '  - » reaſon, alſo the firſt A B, ſhall be greater |: 
thenthe, third E, by a given magnitude, and in reaſon: 1 
21monfration KOr ſeeing that C D is greater then E b iven magni-| | 
-” ET Fade, andin iy hotke given meguiade © F be akem Y 
raere-l 


- . ”———— — - 
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there-from : Therefore the reaſon of the reſt F D to E isgiven, And foraſ(- | 


to CF. Therefore the reaſon of the ſame AH ro CF isgiven. But C F 
isgiven: Therefore: AH is alfo given, And ſecing that as the whole 
ABis tothe whole CD, ſothe part curoff A His tothe parr cut off C F, 
and fo d alſo the reſt H BisrotheretF D, thereaſon of the ſame H B to 
F Dis alſogiven. Bur the reaſor- of FD to E is alſo given : Therefore 
cthereaſon of H B to E is given. But it hath been demonſtrated that A H 
isgiven : Therefore 4 AB is greater then che faid Eby a given magni- 
rage, and in reaſon, 


A—— 


PROP. 14 
".” If two magnitudes A B and CPD, 
A———I|-—E - bave to one another a given reaſon, 
5 D 0 and that to each of them there be ad- 


ded a given magnitude, to wit, BE 
and DF; either the whole AE, aundCF, ſhall bawe to one 
attother a given reaſon , or the one ſhall be greater then the 
ether by a given magnitade, and in reaſon. 


Or ſeeing that cach of thoſe magnitudes BE and D F, is 
given, the reaſon of the ſaid B Eand D Fis alſogiven ; 
and if that reaſon be the ſame with that of ABtoC D, thatof the whole 
AE tothe whole C F, Þ ſhall be the ſame and therefore the reaſon of 
the ſaid AEto CF is given. 

Now ler the reaſon of BE to DF be nor the ſame, with that of A Bro 
CD, and lt t beas ABroCD, ſo BG to DF, Therefore the 
reaſon of the ſaid BG to DF isgiven, But the magnitude DF is given , 
therefote < B G isalſogiven , and ſeeing thar the whole B E is given, 4 the 
reſt GE ſhall be alfo given. Bur foraſmuch as AB is toCD, as BG is to 
DF, <ſoalloisthe whole AG rtothewhole CF; and therefore the rea- 
ſon of the ſaid AG to C Fis given : But the magnitude GE is given : 
Thetefore frhe magnitude AB is greater then the magnitude C F by a 
giver maghirude , and in reaſon, 


PROP. 15. 
G If two magnitudes ABand CD, 


A——1——1—Þ haze to ore another a gives reaſon, 
c WA, and that from each of them be taken 

away a given magnitude (to wit, from 
the magnitude AB the magnitude AE, and from the mag- 
nitude C D the magnitude C F) the remaining —_— 
E B and F D, either ſhall hawe to one another a given reaſon, 
or the one of them ſhall be greater then the other by a given 
magnitude , and in reaſon. 


DewenfreviasF'Or ſeeing char each magnirude AE and CF isgiven, the 


Demorxftr ation F 


| much as the reaſon of A Bro CD isgiven, let the ſame be done of A H | 


"A 


Bbbb 


ot AEtoCFis given; and if it bethe _—_ 


4 
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Q. 
Ne 

= 
VP 
"A 
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har of ABroCD, that of the remainder E B to the remainder FD, 

: Gallbe ml the ſame ; and therefore the reaſon of the ſaid E BroFD 

ſhall be alſo given. Bur if it benot the ſame, 

AN Let it be as ABtoCD, fo AC ro CE. 

A——|——|——}B Now the reaſon of A Bro CD is given, 

| E therefore alſo that of AG to CF thall be 

Wt D. given. BucCF is given, therefore Þ AG is 

given, But AE is alſo = » therefore © the 

ret EG is given ; and ſeeing that as AB is to CD, fo the part cur off 

AG is to the part cur of C F, and ſo allo is 4 the reſt GB to the reſt 

F D; the reaſon of the ſaid G Bro FD is alſogiven. Therefore ſecing 

that E G isgiven , E Bis greater then F D « by a given magnitude, and 
in reaſon, & 


= PROP. 16. 
a. If two. magnitudes AB and CD, 
A——|—I—-F hve to one another a given reaſon, and 
c - D that from one of them, to wit, C D, there 
be taken away a given magnitude D FE, 
and to the other AB there be added a given magnitude B F, 
the whole AF ſball be greater then the reſt CE, by a given 


magnitude, and jn reaſon. 


Demonſtration F{Or ſceing that the reaſon of AB to CDis given, let the 
| ſame be made of BO toDE : Therefore © the reaſon of 
the ſaid BG to DE is given. But DE is given, therefore b B G isalſo 
iven, But BF is alſo = , therefore © the whole GF is given, And 
ecing thatas ABistoCD, ſothe partcutoff BG, is to the part cut off 
DE, and 4 foalfo is the remainder A Gto the remainder CE , the rea- 
ſon of theſaid AGto CE is given: ButG F is given, Therefore the 
magnitude A F is greater then the magnitude C E by a given magnitude, 
and in reaſon. 


PR OP.-2% 

F If there be three magnitudes A B 
| A —B FE, andCD., and that the firſt AB be 
| II ones greater then the ſecond FE, , by a given 
G D magnitude , and in reaſon. But the 
| 1 h7 third C D be alſo greater then the ſame 
ſecond E,, by a given magnitude , and in reaſon ; the firſt 
AB ſball have to the third CD, either a given reaſon, or 


elſe the one ſhall be greater then the other by a given magni- 
tude, and in reaſon. 


Demonſtration FOr ſecing that AB is greater then E by a given magni- 

tude, and in reaſon , Jet the magnitude AF be taken 
away: Thercforethe reaſon of the remainder F Bro Eis given, Again, 
ſecing that CD is greater then the ſaid E by a given magnitude, and in 
reaſon, let the given magnitude C G be cut off there-from z andthe rea- 
ſon of the remainder G D to E ſhall be given : Therefore a the reaſon of 


FB 


$3587" IM 


UMI 


EUCLIDES DAT 4. : Jay 
F 8 to G,D ſhall be alſo given. Buc to the ſaid FB and G D are added the | | | 
given magnitudes A F and CG : Therefore the whole AB and CD | 

| 


| dſhalleicher haverqone anothes a givenreafon, or the one ſhall be greater b)14. p 
| then che ther by a given magnitude , and in'reaſon, Yu” 
PROP. 48. «| 
' B If there be three magnitudes A B, by 
A— o——_—_ 1 CL aaS.o-_ 87 the one of | 
© G D them , fowit, C D, be greater then | 
Tm SE either of the other AB or EF, by 1 


a given magnitude, and in reaſon ; 
either the. two othery AB and E F, 
ſhall bave to one another a given reaſon , or the one ſhall be 
greater then the other by a given magnitude, and in reaſon. 


. Demonſiratzon FE Oraſmuch as: the magnitude C D is greater then the 

magnicude A B by a given magnitude , and in reaſon, let 
the given magnicude D G be taken there-from : Therefore the reaſon of 
the remainder CG to A Bis given. Let the ſame be made of G D to BH, | 
Therefare the reaſon of the faid D G toBH is given. Bur D G is given, 
Therefore 2 BH is alſogiven,; And ſeeing tharas CGisto AB, ſo8GD | a) +. p. 
toBH, bſoalſois the whole C D to the whole AH, the reaſoq of the | þy 12, 5; 
ſaid C Dro A H (hallbe alſogiven, 

Again , ſeeing that the ſame C Dis greater then E F by agiven magni- 
tude, and in reaſon; let the .magnjrude D I be cur off there-from ; | 
Therefore the reaſon of the, remainder CI toE F isgiven:. Ler the ſame 
be made of Dlto F K; Therefore the reaſon of che fajd DI to F Kſhall | 
be alſogiven. , But DI is given, Therefore FK is alſo given. And ſeeing 
thatas ClistoEF, fois ID toF K; ſoalſo is the whole £ CD'to the 
whole EK; the reaſon of the ſaid C D to E K (hall be given. But the rea- 
ſon of the ſame CDto AH is alfo given: Therefore 4 the reaſon of the | d) 8. p. 
| ſaid AH to E K ſhall be given. And ſeeing that from the ſaid AH and 
E K, the given magnitudes BH and FK are cut off, the magnitudes A B 
and E F< are either ina given reaſon co oneanother, orthe one is greater | c) x5. g. 
then the other by a given magnitude, and in reaſon, 


E | k 


C) I22 52 


_— 


; P R-Q P.. 19, | 
7-4 If there be three magnitudes A B, 
| A—|=—!——B. CD, and:E, and that the firſt AB, 
jm F D be greater then the ſecond C D, by a | 
E given magnitude, and in reaſon; and | 


— _ that the. ſecond C D be'greater then 
the third E, by a given magnitude, and in reaſon ; alſo the | 
| firſt magnitude A B ſball be greater then the third E, by 4 
| given magnitude ,, end in reaſon, $ <3; 

| Demonſtration F(Or ſeeing that C D is greater then E by a given magni 
| rude , and in reaſon ; ler the given magnicude'C Ftbe ta- 


ken there-from : Therefore the reaſon of the remainder F D toE is given. 
Bbbb 2 Agains 
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c) 11 def, 


d)t3:p5 


©) 3. P. 


f) 12 def, 


| 


m m_—_— 


| 


Again, ſeeing that A Bis greater then the ſame CD bya eiven magnitude, 
and in.reafan ; Ler the magnitude AG be taken there-trom ; Thereforc 
the reaſon of .the remainder G Bro C Dis given: Lerthe ſame bernade 


of GHtoC F: Therefore the reaſon of the ſaid GH to C F is given. Bur 
C Fisgiven: Thereforealſo GH is given , 

G H andthen AG isallſovgiven, the whole 2A H 

A j——D ſhallbe alſo given. Bur as GBisroCD, fo 
SGH toCF, and fo alſo bthe remainder 

D HUB tothe remainder F D : Therefore the 
; Lk - - geaſon of the ſaid HB to F D is given.” Bur 
Eder: T7, the reaſon of the ſame FD to E is allo 
given : Therefore the reaſon of HB toE is in like manner given, and ſo 
i5alſo.the magnitude AE! Wherefore the magnitude A B cis greater 
then E by a 'givenmagnicude ,' and'tn reaſon, 


OTHERWISE. 


| Canftruttion Þ Er there be three magnitudes 

A E a L's C, and >. nd AB 
C be greater then C by a given magnitude, 

DD andin reaſon ; bur ler Cbe alſo greater then 

_ D, by a given magnicude,and ip reaſon : I ſay 

that AB is greater then D by a given magnitude , andin reaſon. 


Demonſir ation FOraſmuch as AB is greater then C by a given magnicude, 

and in reaſon, ler the given magnitude AE be cut off 
therefrom : Therefore the reaſon of the remainder E B ro C is given, Bur 
themagnitude C is greater then the magnitude D by a given magnitude 
and in reaſon ; therefore 4 E B is greater then D by a given magnitude, 


| and in reaſon * Wheretore let the given magnitude E F be cur off there- 


from z and the reaſon of the remainder F B ro D ſhallbe grven. Bu: AF 
eis given, Therefore f AB is greater then D by a given magnitude, and 
in reaſon, | by 
PROP. 20. 
| "3 If there be two given magnitudes, 
A——i—!——B AB ndCD, and that from them 
E = there be taken magnitudes A F. and 
_—_— CF, bawing to one another a given 
reaſon 3 either the remaining magnitudes E. Band FD, ſhall 
bawe to one another given reaſons , or elſe the one ſhall be 
greater then the other by a given magnitude, and in reaſon. 


Deme:;ſtvation For ſeeing thar both rhe magnitudes AB and CD, are 
OV given , the reafoh of the ſaid AHtoCD is 2 allo given; 


| andif itbe the lame as of A EwoCF, that of the remainder EB tothe 


remainder F D ſhall be >alſo the ſame 5 ang therefore the reaſon of the 
ſaid E Bro F D ſhall be alſo given. Bur if it be notthe ſame, lerir be ſo as 
that AE betoCF, as AGtoC D. Now the reafon of the ſaid AE to 
C:Eisgiven : Therefore the reaſon of the ſaid AG ro C D is given, Bur 
C Disgiven, Therefore © A.G is alſo given. But the whole AB is like- 
wiſe given ,' Therelore 4 rhe remainder B G is given, And f{ceing _ as 
| | | | E 


———— —_— ——— ——_ — 
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AEisroCF, fois AG roCD, and alſothe remainder E G to the re- | 


mainder'F D , che reaſ{on-of the ſaid E G to F Dis given. Bur'G Bis alfo 
iven : Therefore che magnicude EB is greater ©chen, ghemagnirude BD 
by given mugniude, and in realan, | 
PROP. 2, | 
G >ÞB If there be two magnitudes given 


po ———S* ABandCD, and to them be added 


e D r ther magnitudes BE .and:D F , ba» 

| wing to one another a given reaſon : 
Either thewhdle AE and C F fball'bave to one-another a gis 
wen reaſon , or elſe the one ſhall be greater then the other by a 
giwen magiituge , and inreaſon, 


DemaiſtrationpQr ſeeing that borh the magnirudes A B and C D are given 
theirrealon 3 is alſo given; and if itbe rhe'ſame reaton as 
of BEODF, therecaſon of the whole AE to rhewhole C F ſhalt be alſo 

iven; for itſhal['þe Þ the ſame. Bur if ic be nor the ſame, Let ir be as 

EiscoDF, fo BG to'CD:; Therefore rhe reaſon” of the 'faid BG to 
C Disgiven, But'C D is given, Therefore © alfo;B G'fhafl'be given, Bur 
the whole A B js given, Therefore alſo rhe 4'remainder AG ſhall be 


given. Andceing thatas BEisrto DF, fois BG ro'C'Þ, ahtantt allo 
'eche whole GE tothe whole C F , rhe reafon of the ſaid GE to C Fihalll 


be. likewiſe given, Bur A G.is given, Theretbte rhe magtiitude A E js 
greater then the magnitude C Pby 2 given magnicede , ahdm'reaſon, 


PROP, 2," 


If two magnitudes ABand BC, 

A————CcC prove to.ſfome other magnitude D, a 
D given reaſon , alſo their compound 

| — magnitude AC , ſhall bave to the 
ſame magnitude D, #4 given reaſon, 


ſon to D , the reaſon * of ABtoBC isgiveng and 


Demo-ffration FOr ſeeing that each magnitude A Band BC, harha given 
re 


compounding , Þ the reaſon of A C to B Cis given, Burt thar of BC ro D 

isal{o given , Therefore © the reaſon of rhe Gd AC is Diſhallbe like-. 

wile given, gs 
PROP, 83, CS 

E If the whole AB he to the whole 

A———Þ , Clin 4 givem-reoſen; andthatobe 

5b ee 2» parts AE and EB, be to the parts 


CF and FD in given reaſons, als 


theugh they be not the ſame , the whole (to wit, AB, AE, 


aud BE,) ſpall be to the whole (to wit, CD, CF, andFD,) 
FL, gipen reaſons, | 


a): p, 
b) I 23 Fo 


C) 3+ Þ. 
d) 4+ Þ» 


e) I2, fe 


2) 8. p- 
b) 6..p, 
C8. p. 
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the ſame AB toeachof the ſaid F CandF Db, (hall be likewiſe given, 


 thatof AB tocachof his parts AE and E B; alſo rhe reaſon of the ſaid 


POP: 26 
A ll . If of three right lines A, B, and 
\ B. . ..F © .C, proportional, A to B, as Bto 
Rang __ Gd the firſt A hath to the third C 


| Demonſtration For, Let there be expoſed another right line D , and ſce- 


-| therefore F is alfogiven; berwixt the ewo right lines D and F, let there 
; be raken * a mean proportional E. Therefore the reQangle made 


and F is< given: (forall the angles of. thar reQangle are given, being 

; ight angles, and the reaſons that the ſides have to one another are alfo | 

given; ) therefore the ſquare of E is. given , and conſequently the ſame 

| right line E is alſo given (for, one equal thereto may be found 4 ſeeing 
' 


; ſonof DtoE isgiven, andasAisto C, ſo Dis toF.-BurasAisto C fo 
{. the ſquareof A ts tothe reQangle of Aand C, and alfoas D is roF,'{o 


Aistothere | 
D andF. ButthereQangle of A and C is <qualto the {quareof B, (ſeeing 


Demonſtration F'Or ſeeing thar A E is to C Fin agivenreaſon, let the ſame 
| be made-of ABto CG; -rherefore the reaſon of the 1aid 
ABtoCG is given; and conſequently, alſo thar 2 of thereſtE B cothe 
ret FG. But the reaſonof F D to the ſame E Bis alſo given : Therefore 
the reaſon of FD toFG Þ is likewiſe given and therefore < that of F D 
tothe remainder G D is alſo given, Butthe reaſon of A B ro each of the 
magnitudes C DandC G is given : Therefore 4 alſo.the reaſon of C D to 
CG is given, and again ©thar of CD tothe remainder G D, But the 
reaſon of FD to D Gis given, Therefore alſo frhatof the ſame C D to 
| , F D, and conſequently thatof 8 C D to the re- 


E mainder F C ;' and thereforealſo rhe reaſon 
A———|-——-BÞ of CFto FD ſhall begiven. Bur the reaſon 
EF G of E BroFD is propoſed to be given; there- 

b —|—— D forethe reaſonof CFtroEB ſhall be given. 


Again , for chat. the reaſon of AB ro CD is 
given; andalſothat of CD to each of tholeF CandFD, the reaſon of 


But the reaſon of the ſaid FD to EBisgiven: Therefore the reaſon of 
AB toBE ſhall bealſogiven, and —_— AB tothe remainder 
! AE, Wherefore by diviſion & the reaſon of AE toE B ſhall belikewiſe 
given. But, the reaſon of E B to F D is given... Therefore alſo that of AE 
to F D. In like manner, ſeeing that the reaſon of CD to AB is givenz and 


CD to each of the ſaid AE and E B, ! ſhallbe given : Wherefore each 
of the magnicudes A B, CD, AE, EB, CF, and FD, is tocach of the 
others in a given reaſon, | 


, & givenreaſon, it will alſo have to 


the ſecond B a given reaſon. 


ing that the-reaſon of A roC is given: Lerthe ſamebe 
z therefore the reaſon of 'D to F is given. Bur D is given, 


madeof Dto F 


under D and F is equal Þco the ſquare of E. But the ſamereGangle of D 


atthe reRangle of D and Fis given.) But Dis given,theretore © the rea- 


the ſquare of | an to the reQangle of DandF. Therefore as the ſquare of 
angle of AandC, fo the ſquare of D is tothe reQangle of 


that | 


— 
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that A, B, and C, are proportional) and that of D and F tothe ſquare 
of Ez Therefore as the ſquare of A is tothe ſquare of B, fo the ſquareof 
D is to the ſquare of E : Wherefore 8 as Ais toB, ſoDistoE. Butthe 
reafon of D to Ejs given, Therefore | alſothe reaſon of A to B isgiven, 


OTHERWISE. 


Demonfiration F'Oraſmuch as the reaſon of AtoC is given, and that as A 
is ro C;, ſothe ſquareof Aand C, the reaſon of the ſaid 

| ſquare of A to thereRangle made of AandC, isallo given. But to that 
A retangle made of A and Cthe ſquare of Bis equal (ſee- 
ing that A,B, and-C. are proportional;) therefore the rea- 

— SHE fon of the ſquare of A tothe ſquare of Bis given; and by 
ET conſequence , the reaſon of the line A tothe line B is gi- 
—— vena; fortoeachofthem A-andB, we have exhibited an 


equal tothe proper ſquare of each one, 


| PROP. 2x. 


, 


terſe& one another , is given by poſition. 


C 
SY /- ' tion do interſe& , the point E in which they in- 
EN 


DemonſtratiouF7Or if ic change its .place , the one. or 
the other of. the lines AB and C'D, 


94 * would change its pofition/: But ſo it is that by Sup- 
B D poſition it changeth not : Therefore © the point E is gi- 


ven by poſition, 
PROP. 26. 


; IF the extremities A and B, of a right line 


Demonſtration F;Or it the point A remaining in its-place , the poſition, or 

the taagnicude of the right line A B ſhall change, the 
point B, will fall elſwhere. Bur ſo it is , that by potion it doth 
nor fall elſwhere. Theretore the right line A Bis given by poſition,.and: 
by magnitude. cl > 
4 #1 PROP, 27. 


|. ver , : the othet.extremity B ſball. be alſo given. | 


_ . © change and fall inſome other place , . either the poſition of 
the right line A B, or its magnitude would change : Bur fo it is that ac- 
cording to the Suppoſition , neither the one nor the other doth change, 
Titerefore the point B is given, 


A ' If twolines AB and CD, gives by poſi. 


| AB , be given by poſition , that ſame right | 
| line A Bis given by poſition and by magnitude. 


B IF one of the extremities A of a right line | 
A AB, given by poſition and magnitude be gi- | 


Demonſtration F;Or if the point A remaining in ies place, the point B ſhall |* 
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a) 13 dct. 
þ) 30. 1. 


. Demonſtration FOr if itbe nor given by poſition , the point C remaining in 


- if itbe 
' the eACE, the greater to the leſſer , which 1sabſurd. Therefore 


OTHERWISE. 


| Conflirudion (YN the center A, with the diſtance 
” "f ON B, deſcribe the circumference B C. 


A B Demonſtration 'Herefore: 2 that circumference B C 
is given by poſition, Bur the right line 
A Bis alſo given by poſition ; therefore the point Þ B 
1s given. ; 

PROP. 38. 
F If by a given point A, there be drawn 
2 eqs a right line D AE, againſt another right 


"3. *. given by poſition, the right line 
B C DAE ſo drawn, # given by poſition. 
Demoyſiratio»FOr if icbe not given, the point A remaining in its place , 
| the poſition of rhe right line D AE may change: Let it 
then change if itbe poſſible , and tall el{where , remaining parallel to 
BC, and let it bethe line FAG : Therefore BC is parallel to the ſaid 
line FAG, Bur «the ſame BC is alſo parallel to DAE : Therefore 
bDA Eis parallel to the ſaid line FA G , which is abſurd ſeeing they 
joyn -rogether and meet in A: - Therefore the poſition of the right line 
DAE falls nor elſwhere, Wherefore the ſaid line DAE is given by 


poſition. 
PROP. 39. 
If to a right line AB, given by poſiti- 


on, and to a point C given therein, there 
be drawn a right line CD , which ſball 
make a given angle A CD, the line drawn 
CD, * giver by poſition. 


D E 
, C Ao 


its place, the'poſition of rhe line C D obſerving the magni- 
ende of the angle A CD, will fall elſwhere. Ler it fall elſwhere then 
flible, and let ir be C E. Therefore the angle AC D is equal to 


the poſition of the right line C D , ſhall not fall cl{where z and therefore 
the {aid line CP is given by poſition, 


P'R OP. 

If from a given poittt A,be drawn to a right | 

line B C, given by poſition, a right line A D, 

making a given angle ADB, that line 
drawn AD is given by poſition. | 


— —n Demonſtration Or if ir be not given , thepoitit Are- 
CE D B | pr in irs place , the poſition 


30s 


A. 


of the right line A D keeping the magnicude of the angle A oY will 
| ELIDES | | > ange | 
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| change. Let it change then , and let it be the right line AE: Therefore 


Demonſtration T 


E DC 


which is abſurd. Therefore the poſttion of the right line A D doth nor 
Conflruftion BY the point A let there be drawn the line E A F, parallel to 
line BC, given by poſition, there is drawn the right 

E A E Therefore Þ the _ FAD is equal to the given 
given point A therein , there is drawn the right line 

OTHERWISE. 
ſaid D A. 

is equal « to the given angle A D B; and therefore it is alſo given. And 
rightline F C,, making the given angle F CB, that 

tion, there is drawn the line A D. Therefore the ſaid 

A Conſtra2ion JN the right line BC aſſume ſome point? 
given, the right line A Fis given 8by 

D FP poſicion, the angle AD F is given: Therefore DA F 

is drawn the right line D A, making the given angle D AF, i that ſame 
* EUCLIDE ſuppoſeth here that two right lines being given by poſition, and 


z 


\m 


the angle A D Bis equal to the angle AE B, the greater * rothe leſſer, 
changez andtherefore rhe ſaid line A D is given by poſigion, 
OTHERWISE. 
the right line B C. 
Hen ſeeing that by the given point A,and againſt the right 
line E F,thoſe lines EF and B C are parallels, Bur on 
the ſame lines doth alſo fall the right line A D. 
angle ADB; and therefore itis alſo given; Where- 
E—D foreto the right line E F given by poſition , and-to the 
A D, making the given angle F AD. Therefore © the 
laid line AD is given by poſition, 
Conſtruilion IN che line B C E; ler there be taken the given point C, and by 
the ſame ler there be drawn the line C F, parallel to the 
DemosſtrationF;Oralmuch as AD and FC are 3 - pe and that on 
'ehem there doth fall the right line BCE, theangle FC B 
A Þ ſceing that the rizht line B C is given by poſition , and 
that to a given point C therein, there 1s drawn the 
ſame line F C< is given by poſition. But by the gi- 
ven point A, oppolite tothe line F C given by poſi- 
B linef A Dis given by poſition. 
OTHERWISE, 
atF, and draw AF. 
DemonſtrationF{Oraſmuch as each point A and F is 
poſition, Bur the line B C is alſo given by poſition. 
Therefore * the angle A F D is given, But by Sup- 
(which isthe reſidue hot two right angles) is given ; and ſeeing that to 
the right line A F given by poſition, and to the given point therein Arhere 
line D A is given by poſition. 
SCHOLIUM. 
inclining 10 one auother do make a given angle, which ſome do demonſtrate after this 
_ Cccc 


Demon- | 


h) 32. I. 


1) 29. Þ+ 
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_556 
viven. 
By 
| A. 
| F be drawn. 
k) 26-p 
+ AC, andthe baſe D E <qual to the baſe B C. 
1) 1 det. ſame 'angle ABC is given. 
b 


Demonſtration FOraſmuch as the two right lines given by poſition , do in- 

clike to one another ; the inclination of choſe lints is given. 
But the angle is che inclination of che lines : Therefore the angle which 
makes the right lines given by poſition , and inclining to one another, is | 


Another thus demorflrateth 1t. 
ConſtrufionT] Er there be two right lines incliving to one an- 
other , as A Band C B, given by poſition, and 
in the linc A Blet there be raken a given point A, and in 
pe "4 BCallo ſome point, as C; and let the right line AC 


Demorfiration GEcinz that as well the point B, as each of | 
the points AandC, is given , the three | 

E rightlines A B, BC, andAC, are given by magnitude, | 
Wherefore of three dire& lines equal'unto them, a tri- 

angle may be conſtituted: Let there then be made tie triangle F D E, ha- | 


ving the ſide F Dequal tothe {ide AB, the {ide F E equal to the fide 


Seeing then the angles comprized of equal right lines are equal, we 
have found the angle F D E equaltothe angle ABC and therefore the 


1 


| | 

PX OP. 3t. . | 

If from a given point A there be drawn 

to a right line given by pofition BC, a 
right line AD, given by magnitude, that 
line AD ſhall be alſo given by poſition. | 


B Co:firuion Rom the center A, with the diſtance 
AD, let the circle D E Fbedelcribed. 


Demonſtration FOraimuch as the center A is given by poſition, and the 

{ſemidiameter A D by magnitude, the circle DE F is gi- 
ven by poſirion, But the right line B C is alſo given by poficion : There- 
fore the point of interſe&ion D Þ is given, and ſeeing that the point A is 
alſo given : <the right line AD is given by poſition, 


ERQOP, 2s. 


B E }Þ A If unto parallel right lines ABand CD, 
pos Sls given by poſition , there be drawn a right 
line E F, making the given angles BE F 
27 and E F D+, the line drawn E F ſhall be 
' »y = & C given by magnitude. 


ConſtruF10n om there be taken in the line C D a given point G, and 
from that point let be drawn G H parallel c@ FE. 


; Demonſtration FOraſmuch as the lines E F and HG are parallels, and 


| 


that on them doth fall the line CD; = the angle EFDis 


equal! 


— — ——— —————— —_ —— A — — — —— 
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| equal roche angle FGH. Burtthe angle EF D is given, therefore the an- | | 
| gleFG Hisalſogiven. And foraſmuch as to the right line C D given by 
| poſition , and tothe point G given in the ſame, therg is drawn the righr 
' line GH, making the zivenangle F GH, Þche (aid line GH is given by 
| pofition, Bur A Bis alſo given by poſition, Therefore © the point H.is gi- 
oc - ; ven, Burthe point Gis allogiven: Therefore d the line G H is given by | 
| magnirude , and is © equalco E F, Wherefore fthe ſaid lineE F isgiven | 
| by magnirude. | | 
PROP. 33. | 
IF unto parallel right lines A B and | 
CD), given by poſition, there be drawn a | 
right line E F, given by magnitude, that | 
line E F ſball make the given angles BE F | | 
and DF E. | 


Conftrution FJOr let there be raken in the rizhe line 
AB the point G , and by that point 
let there Be drawn the line G H parallel to E F. 


Q. A 
— — 
= 
"I 5 


_ —— OW, 


Demorflration 'T 'Heretore E F is equal tothe ſaid * GH. ButE F isgiven | a) 34, r. 

by magnitude, Therefore GH is allo given by magni- 
tude, But the point G is given , and therefore if on that point, with the 4x 
diſtance GH , there be deſcribed a circle, har circle ſhall be given by | b) 6 det- 
poſition : Letir be then deſcribed , and ler it be HK L, the ſaid circle 
H K Lis therefore given by poſition, But the line C D which doth cyt the 
circumference KHLinH , isalfo given by poſition, Therefore the ſaid 
point of interſection H © is given, Butthe point G is given : Therefore | c) 25. p. 
d the right linsG H is given by poſition, But rhe right line C D is allo gi- | d) 26. p. 
ven by polition : Therefore © the angle G H F is given. Bur to thar angle | c)Sch.30.p. | 
fthe angle F ED is equal.: Therefore the angle EF D isgiven; and |f) 29. 1. | 
therefore alſo che angle BE F; for thar it is the reſidue of the ſumme of 


ewo & righe angles, 


OTHERWISE. 
Conftrufion Þ Etthere betaken inthe right line CDthepointG, and ler 
| G D be put equal to EF, then fromthe center G, with the 
diſtance G D , let there be defcribed the circle DBH, and draw GB. 
Demonſtration F/Oraſmuch as the center D is given by poſition , and the 
ſcmidiameter G D by magnitude, the circle BD H h1s | h) 6 gef. 
given by poſition. Bur the line A B is alſo given by poſition: Therefore 
i the point Bis given, Bur the point G is alſo given, | i) 25, p., 
Therefore * che right line G Bis given by poſition. Bur | &) 26. p. 
the rightline C D is alſo given by poſition : Therefore 
© a | che angle BGD is given. Wherefore if EF be pa- [1)Sch.30.p. | 
| —D rallel co BG, the angle E F D = ſhall begiven, and | m) 29. r: 
| conſequently alfo, the other angle BE F, Bur the right 
' IF, lines BG and E F being not parallels, ler them meer | 
D in the pointe H. Forafruch as E Bis parallel to FG, | 
| andE Fisequalto G D, thatis roſayro BG, alſo FH » ſhallbe equal to | n) 14. 5. 
G H (for.E H and BH being cut proportionally » by the. parallel F-G, as | o) 2.6. 
EF istoFH; fois BGto GH; andby permutation, asE FistoBG, fo | 
: | CECEA is | —_ 


— —  - 


g) 29+. I's 


a — —— — ———————— - - — 


__ 
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5.1, | iSFH toGH :) Therefore P the angle HF Gisequal totheangle HG FE, 
Q)t5. 1- | butthe ſaidangle H GF isgiven (for that ir is equal 4 tothe given angle 
BGD:) Therefore the angle HF G isalſogiven. Bur to thar angle the 
angle BE F is equal ; and therefore is given, as allo the remaining angle | 


EFG. 
PROP. 34. | I 7 
- If from a given point FE , there be drawn 
y Ne x unto parallel right lines A B and CD, given 
I -Y by poſition , a right line EFG, that right 


| line E F G ſhall be divided in a given reaſon 
D H G6 C (towit, as EF to F G. | 


. Conftruftion g>Or ffom the point Elet there be drawn the line E H, perpen- 
dicular eo the line CD. 


Demozfiration F'Oraſmuch as from the given point Erthere is drawn to the 
line C D the right line E H , making the given angle 

2) 30.p,. | EHGa=theſaidlineEH isgiven by poficion , bur both the one and the 
b)25:p- | other lines AB and CD is alſo given by poſition. Therefore b the points 
of interſe&ion K and H, are given. Bur — E is allo given : There- 

c) 26-p. | foreceach line EK and KH is given, Wherefore «d the reaſon of the 
d)1-p+ ſaid EKtoKHaisgiven., ButasEKistoKH, fois EFroFG; (for in the 
triangle GE Hehe line K F being parallel toH G , the fides E Hand E G 

are cut proportionally : ) Therefore che reaſon of the ſaid E FroFGis 


given, 
OTHERWISE. 
Conſtrafiicn -g* O the parallel right lines given by ' 
A ® K RB F palate . AB and C D, ier td 
| ——_ be drawn from the point E the rightline FEG: 1 
QY ſay thar the reaſonof GE to E F is given, 
rn g—— Demonſtration FOr from the point E let there be | 


drawn to CD the perpendicular 

| EH, and produced tothe point K ſeeing there- | 
fore that from the pointE to the right line CD , given by poſition, there 
a2)3ze,p. | is drawn the line EH, making the given angle EHG, =the ſaid line 
E H is given by poſition, Buteach line ABand C D is allo given by po- | 
b) 25.p- | fition: Therefore beach point of interſeRion H and K is given, Bur the 
c) 36+ p- int Eis alſo given, Therefore © each of the lines EHand E K is given 
d) 1. p- [. magnicude ; and therefore 4rhe reaſon of the ſaid E HtoE K is given. 
©) 4. 6+ But<aSE HistoEK, fois EGtoE F (for the oppoſite angles at the 
point E being equal, and the lines AB and CD parallels, the triangles 
EH Gand EK Fareequianglcd; and thereforeas EH isto E G, fois 
EKtoEF; andbypermurationas EHtoE K, foisE G toE F,) There- 
fore the reaſon of the ſaid lines E G toE F is given. 


PROP. 35, 
If from a gives point A, to a right lineBC, given by 
| poſttion, there be drawn a right line A D,, which let be di- 
videdinE, ina given reaſon (towit, AEtoED, and| 
| that) 


". 
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that by the point of ſefion E,, there be drawn a right line 
FEG, oppoſite to the right BC, given by poſition , the line 
F G drams ſball be givenby poſition. 


Conftrution FpOr from the point A, let there be drawn the line AH, 
perpendicular to the line B C. | 


Demonſtr ati por ſeeing that from the given point A there is drawn to 
BC given by polition , the right line AH, making the 


given angle AHD , *the ſaid line AH is given by poſition, But BC 


is alſo given by poſition : Therefore bche- point H is given, But the 

A point A k alſo given : Therefore © the line AH is 

given by magnitude and by poſition. And ſeeing that 

6 - das AEiSOED, fois AK to KH., and that 

FINE the reaſon of AE to ED is given , alſo the reaſon 

| of AKtoKH is given , and by compounding , © the 

reaſon of AH to A Kis'given. But A His given by mag- 

— Nnitude : Therefore f ally AKis given by magnitude. 

& H D B ButAK is allo given by poſition , and che point A is 

given: Therefore 8 the pointKis alſogiven, and ſeeing that by the ſaid 

given _—_—_ is drawn the line FG, oppoſite to the right lineB C 
given by poſition ; the ſaid line F G his given by poſition, 


PROP. 36. 
If from a given point A, there be drewn ta a 


K 
Cl right line BC given by poſition , 4 right line 


G AD, andto it be added x right line AE, ha- 


L 
/A | wing tothe ſame AD @ given reajon, andthat 
by the extremity EF of the added line AE, there 
RB] F be drawn «4 riobt lineFEK, oppoſite to the line 
BC, given by poſition , that ſame line F E K ſhall be given 


by poſition. 
Cenſlrufien FOr from the point E ler there be drayn to the line BC), the 
perpendicular A L , and ler it be prolonged to the point G. 


Demonſtration F'Oraſmuch as from the given point A, there is drawn to 

the right line B C, given by paſition, the right G L, which 
makes the given angled G LD, * thartline G L is given by poſition. Bur 
BR C is allo given by poſition, Therefore Þ the point L is givenz andſceing 
that the point A is alſo given the line © A L is given. Bur fqra\much as the 
reaſon of AEto AD isgiven, and thar das the faid AE jsto AD, ſo 
SAG toAL ; (becauſe the triangles ALD and AGE are equianzled) 
thereaſonof AGro AL iis alſogiven. Bur AL is is given by mggnituJe : 
Therefore © A G is given by magnitude. Bur iris alſo given by pan 
and the point A is given : Therefore f rhe point G is alſo given. And fee- 
ing that by the ſame given point G, there is drawn the line FK , oppoſite 
to the right line B C , given by poſition, 8 the ſaid line FK is given by 


lition. 
oe PROP. 


EE, _ 
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PROF. 28, 


"RR If unto parallel right lines AB and CD, 
1 given by poſition , there be drawn a right 
G 


of 


p—__—_— 


DT N 


M TV-g:ven reaſon (towit, of E GtoG F;) but if 
— by the point of ſection G, there be drawn oppo- 
* ſite to the right lines A BorCD, given by 
poſition, a right line H GK , that time drawn ſhall be given 


by poſution. 


from that point ler there be drawn the 
dicular to C D. 


Demonſtration YEeing that from the given point L , there is drawn to the 


LND, the ſaid LN = is given by poſition, But C D is allo given by po- 
ſition : Therefore the point. N Þis given. Burthe point L isalfo ziven : 
Therefore © the line L.N is given; and ſeeing that the reaſon of F G to 
GEis given, and that* asF GisxtoGE, fois NMtoML, thercalon 
of the ſaid MN to ML isgiven; and in compounding , 4 the reaſon of 
LN to LM is alſo given. But LN is given b ws 9m » therefore M L 
is *©given by magnicude, Bur it is alſo given by polition , and the point L 
isgiven: Therefore the point M fis allo given. And conſidering that by 
the ſaid point M there is drawn' the right line KH, oppoſite to the right 
line CD, given by poſition, the ſaid line KH is alſo given by poſition.) 


SCHOLIJUM 
* EUC LI DE ſuppoſeth here, that as FG wtoGE, ſoNMwtoML., but 
by another it is thus demonſtrated, 
The lines EF 8nd LN are parallels or not parallels : Let them in the þrſt-place 
be parallels , and foraſmuch as by Conflrufion the limes E L, FN, EF, and L N, 


| are parallels, E N ſhall be a parallelogram , and therefore the fide E F is equal to 


the ide LN. Again, ſeting that M G is parallel oF N, andGFroMN GN: 


| ſball be alſo a parallelogram ; and therefore the ſide GF ts equal tothe fide M N. 
Wherefore the equal ſides E F ard LN , ſhall have to the equal ſides EF G and 
MN , 8 one aud the ſamereaſon. Therefore as E F #@ to FG, ſos LNtMN; 
appt has GEtGEF, ſow LM MN. 


the point O, Foraſmuch as in the triangle OFN 


40 there s drann HK, lel to F 
Fr | parallel to F'N one of the ſides, 
Anz: "=" i the ſides O F and O N aredivided reciprocally, and 


therefore as F Gs t0G O, ſowN M toM O., Again, 
| ſeeing that in the triangle O GM there s drawn E [,, 
H /G& IM #K- feoralliltothe fide GM, the fidesO Gand OM arc 
| druided proporticnally: Wherefere k as OE #toE G, 


ted that as FGwtrGO, ſowNMtoMO , therefore tn reaſon of equality, m gs 


FGistoGE, ſow NM to ML. PROP, 


—— 


right line E F, divided in the point E,, in a | 


Conſtraflios FOr ler there be taken inthe line A B the po point L, and 
ne LN, perpen- 


right line C D, the line LN, making the given anzlc : 


CE N D ſowOLt LM; andby compounding, las O G is to 


EG, ſouwOMtoLM; butit es 


{ 


| 
| 


| 


| 


—— eg 


i 


Nav (appoſe that the lines E F ard LN te z0t parallels but that they meet in | 


— ———— — — -— — 


H 
C D, there be drawn a right line E F, and 
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PROT 6% | ee 
If unto parallel right lines A B and 


B ' A that to it there be added ſome other right | 

line E G, which bath a given reaſon to 
D dE the ſame EF, but if by the extremity G, of | 
the added lineE G, there be drawn a right 
line HK , againſt the parallels given by poſition AB and 
CD , the line drawn H K ſhall be alſo given by poſition. 


Corſtruftion F7Or , Ler there be taken in the line AB, the given point N » 
and from thence let there be drawn to C D the perpendicu- 
larNM, and let it be prolonged to the point L. 


DemonſtrationF;Oraſmuch as from the given point N there. is drawn tothe 

'I right line C D , given by poſition, the right line N M ma- 
king a given angle NMF, the ſaid angle NMF is given by poſition. 
Bur the line CD is allo given by poſition : Therefore Þ the poitit M is gi- 
ven. But the point N isallogiven : Therefore <che line N M is given, and 
tor that the reaſon of E GtoE Fisgiven, andthatdasEG is toE F, (o 
is LNto NM, thercaſonof LQtoN Misallo given : Bur NM isgiven, 
therefore LN is © alſo given, Bur the point N is given : Therefore f the 
point L is alſo given, Seeing then thatby the given on L there is drawn 
the right line HK , oppoſite ro the line A'B given by poſition, & the ſaid 


line AK is allo given by poſition, 


PROP. 39. 

D IF all the fides of atriangle AB C are 
given by magnitude, the triangle is given 
E by Kind. | 
ConſtruH0n FOr , Let there be expoſed the right line 

DG given by poſitien, ending in the 
point D , but being infinite rowards the other part 
G , and therein ler rhere be taken DE , equal 
G to A B, 


|: Waker Demos. eration A Ow ſeeing the ſaid A Bis given by 
A. ' magnitude, D E is ſoalfo; but the 
ſame DE is alſo given by poſition, and the point D is given : Therefore 
a the point E is given. | | 
Again , LetE Fbe put equaltoBC; and ſeeing that BC is given by 
magnitude, E F (hall be ſoalſo, Bur the faidE F is in like manner given 
by poſition , and the point E is given : Therefore Þ the point F is given. 
Furthermore , Ler F G be taken equal ro A C, Now foraſmuch as the 
ſaid A C is given by magnitude, FG is ſo alſo. Bur FG is alſo given by 
poſition, andthe point F is given: Therefore the point G is allo given. 
Now from the center E , with che diſtance E D, ler there be deſcribed 


—_— 


a) 27. P. 


b) 27. p- 


checircle DH K, < and thar circle ſhall begiven by poſition, .. Again, on 
che center F , and diſtance F G ler there be deſcribed the circle _ K. 
| CR. . There- 


F 
= © % + 
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d) 6 def. 
C) 25+P- 
k) 26. p. 


a) 29. P- 


b) 25- p. 
C) 26. P- 


tl ee, AE ts 


| 


Therefore 4 the ſaid circleG LK is given by poſition ; and therefore <rhe 

point of inrerſe@ion K is given. Bur each of the points E and Fis given : 

Therefore eachliacfEK, EF.andFK, is given by pofition and mag- | 

nicude, Therefore the triangle E K F is given * by kind z but it is equal 

andalike tothe triangle AB C; and therefore the rriangle/ABC 1s alſo 

given by kind. | 
SCHOLIUM. 

* ERCLIDE ſuppoſeth here that ' triangle whoſe 
ſides are gruen by magnitude and poſition , us gruen bykind, 
tut the antient Interpreters demonſtrate it in a manner 
thus, Foraſmuch as the right lines K E and EF are grven, 
8 the reaſon which they have to one another is given. Alſo 
the right lives E F and F K being gruen, therr reaſon 46 al- 
ſo given; and in like manner, the reaſon of theſaid E K. 
and F K s grten, Again, ſeeing that the ſame lines K E 
and E F are given by poſition, Þ the angle K E F is gruen 
by magnitude : Moreover , the right lines E F and F K be- 
ing grven by poſition , the angle E F K i given by magi- 
tude , as is alſo the reſidue EKF, and ſo tn the triangle 
E K Fareall the angles given, and alſo the reaſons of the fides : Therefore i the 


ſaid triangle E K F is gruenty kind. 
Er there be expoſed the 


PROP. * 40. 
F A. 
"& /% rightline DE , given by po- 
E DB 


If the angles of a triangle A'B C> 
are given by magnitude, the trian- 
gle is given by kind. 

C ficion and by magnitude ; and let there be 
conſtituted ar the point D the angle E DF, 
equalto theangle CBA; butinthe point E the angle DE F, equal to 


Conſt ration 
theangleBCA; therefore the thitd angle BAC is equal to the third 
angle FE. 


Demonſtration Or each of the angles conſtituted in the points A, B, and 

C, is given : Therefore each of thoſe which are poſi- 
ted in the points D, F, andE, is alſo given, and ſeeing rhar to the 
right line DE given by poſition , and to the point D given therein , there 
is drawn the right line D F, which makes the given angle EDF, athe 
line D F is given by potition; and by the ſame reaſon, the line E F is gi- 
ven by poſition : Therefore b the point Fis given by poſition. But each 
of the point Dand E is given : Therefore c each of the lines DF, DE, | 
andEF, is given by magnitude. Wherefore the triangle D FE is given 


by kind , and is alike to the triangle ABC : Therefore the trians!l 
ABC is given by kind, Pans. 


PROP. 4t. 


If a triangle ABC, hath one angle BAC given, and 
that the two fides B A and AC, which de conſtitute it, hawe 


fo 


_ 


— — 


UMI 
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t > one another a given reaſon, the triangle 1s given by kind. 


CanſtzaF#iom F>Or , Lot there be expoſed the righe line D F given by mag- 
L nicade and poſition. Burt thereon and at thegiven point F, 
et there be conſtiruted rhe angle D F E equal to the angle B A C. 


' Demonſtration Ow theangle B A Cis given: Therefore alſo the angle 
Ha; 4 N DFE is given, And feeing that to the right line D F 


; olizj,n> and from thegive point F therein, is drawn a right line 
givendy FOG FE, making *s ho angle DFE, * the ſaid ling F Eis 
A givenbypoſitton. Bur ſeeing that the xeaſon of A Bro A C 

15 given , ler the forne be madeot DF to FE, thenlet 

DE bedrawn. Therefore the reaſon of DF croF Eis gi- 

C B ven. But DFisgiven: Therefore » FE is given by mag- 
IJ nitude, But the tame F E is alſo given by poſition , and 

the point F is given. Therefore © the pointE ts alfo given. 

Bur each of the points D and F is given : Therefore 4 

each of the right lines DF, FE, and DE, is given by po- 


ſirton and magnitude. Wheretore * the triangle DE F is given by kind. 
And ſecing that the two triangles ABCand DE F have an angle equal 


ſides which conſtiztuze thoſe cqual angles, proportional; *rhe eriangle 
ABC isalike to the triangle DEF. Burthe triangle DEF is given by 


kind : Therefore the trigngle ABC is given by kind. 
PROP.. 4. 


oY IF the fides of a triangle ABC, beta 
one another in given reaſons , the triangle 
EN. ABC 5s grven by kind. 


Cenſtruftias F;Or , Let there be expoſed the righe line 

Nt D, given by mazaitade , and ſeeing 

We # UH that the reaſon of. BC to AC is given , ler the 
ſame be made of D to E. 


| ——- Demonſtration Now D is given, therefore * E is alfo 
x given. Again, ſeeing that the rea- 

ſon of ACto ABisgiven, ler the ſame be made of 

EtoF, NowE is givcn, therefore b F is allo given. Now of three 
right lines , equal ro rhe three given right lines D, E, and F, (gnd of 
which three lines, two of them , in what manner foever they be taken , 
are greater then the other :) Let there be conſtituted the eriangle GHRE, 
in ſuch ſort as D may be equal to HK, but E is equal co K G,and G H equal 
toF, therefore each of the faidlines HK, K G, and GH, is given by 
magnitude : Wherefore © the triangle HG K is gon by kind. And ſec- 


ing that 8s BCistoCA, fois Dro E, and that Disequalto HK, and E 
wKG, as BCistoCA, ſoHK isroKG. Again, ſeeing thar as C A is 
(roAB, foisEraF , andthatEisequaltoK G, and FroGH; as CA 
';sro AB, fois KG toGH, Butit hath been demonftrated that as B Cs 
| tC A, ſoisHK to KG: Therefore by reaſon of equality, as BC Is to 
|AB, fois HKroGH. Therefore « the triangle ABC is alſo given by 


kind. | 
224 Dddd , PROP. 


| 


to an angle , that is to ſay, theangle BAC tothe angle DFE , andthe | 


2) 29. Þ. 


b) 2. p- 


C) 27- p+ 
d) 26, p- 
©) 39-p- 


f) 6. 6: 


a) 2+ p» 


b) 2. p. 


d) 5-6. 


—  ———_—_—_— | — 
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a) 6 def. 


b) 2, p- 

C) 19, 1+ 
d) 14. 5: 
ce) 6dcf, 


f) 25-p: 


$) 26. Pe 
h) 39+ Pe 


L) 31s 3+ 


k) 7. 6. 


| 


| 


| 


; of the ſaid circle is given by poſition, and the ſemidiameter by magni- 
' rude. And foraſmuchas the reaſon of BCroBA is given, ler the ſame 
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Px OP. 4s. 

If the ſides BC and D'A, about one of 
the acute angles of a reangled triangle A, 
BC, have to one another a given reaſon, 
that triangle is given by kind. 

Conftrufion F Et there be expoſed the right line DE 
en by magnitude and poſition, and 


iv 
on ir let there C deſcribed the ſemicircle-D GE : 
Therefore 3 the ſemicircle DG E is given by poſition. 


Demonſtration FOr the line D E bþcing given , and dj- 
vided in two equal parts, rhe center 


be made of DE toF: Thereforethe reaſon of DE to F isgiven. Bur DE. | 
is given , therefore F bis alſo given, Now BC is greater then < AB; 
Therefore E D is 4 alfogreater then F, Let DG be fiered equalto F, and 
letE G be drawn ; then on the center D, withthe diſtance D G, let the 
circle G K be deſcribed. Now that circle © is give by polition , ſecing 
that the center Dis given, and the ſemidiameter DG alſo givenby mag- | 
nitude. But the ſemicircle D G Eis alſogiven by PR : Therefore f the 
point of interſeCtion G is given. Bur the points D andE are allo given, 
therefore 8 cach of the right lines D E, DG, and EG, is given by po- | 
fitionand magnitude. VV herefore h the triangle D GE is given by kind. 
And ſeeing thar the triangles ABC and DGE have an angle equal to an 
angle, towit, the right angle BA C to the right angleiDGE, and the | 
fides about the angles C BA and ED G proportional. But each of the 
others ACBandDE Gleſſethena right angle : Thoſe triangles ABC | 
and DEG K«arealike, Bur thetriangle DGE is given by kind : There- 
fore the triangle ABC is alſo givgn by kind, 


PROP. 44- . 
If a triangle ABC, hath one angle B gi- 


A. 
ven, andthat the ſides B A and A C, about 
another angle BAC, haweto one another a 
given reaſon, the triangle ABC 3s given by 
kind. 
Conſtrui;on, Ow the given angle Bis cither acute 
9.9 7 N or obtuſe, (for it was a right angle in 


the fore-going prop. ) Let ir bein the farſt place acute, and fromthe point 
A let A D be drawn perpendicular to BC. 


Derfforftration Herefore the angle ADB is given : But the angle 
B is alſo given; and therefore the third angle B A 

D is given : Wherefore = the triangle A B D is given by kind 1 
and. therefore Þ the reaſon of B Ato A D is given, But the reaſon 
of the ſame B A to AC is alſo given ; Therefore © the. rea- 
ſon of AD to AC is given , and the angle A D C is arighrangle: 
Wherefore the triangle 4 ACD is given by kind : Nags = 
. the 


_— — 


—_ — - — —— 
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© the angle C js given. But the angle Bisglſogivenz and therefore the , e) ;. def. 

_ angle BAC isgiven: Therefore fthe triangle ABC is given by |f) 40.p. | 
ind. : 

Conftru#'03 NOw ler the anole ABC be obtuſe, and on the fide C B 
q « pralonged,;lerthere be drayn' che perpendicular AD. 


Demonſtration F7Oraſmuchas the angle. AB Ciis given, the/angle ABD 

E »£. which followes it, ſhall be given, Bur the angle ABD is 
alſo given: Therefore the thirdangle DAB is given. Wherefdge 8 the B) 40. Pp. 
"y " angleA BD isgiven by kind; and therefofe h KY ) 3 det. 


—_ 


A. ſon of D'Ato AB is given.- Bur the reaſon of A'B to 
AC-is/allo given : Thetefore i chETEiſan of D Aro | i)8. p. 
AC isgiven, and theangle D is a right angle : There- 

fore the triangle D AC is given by kind, and there-” 
fore the angle A C Bis given. But the angle A BC is 

alſo given : - Therefore the third avgle BAC is given. 

G 3B D Wherefore thetriangle AB Cisgivenby kind. 


PROP. 45. #3 
IF a triangle ABC, hath one angle | 
B A C given, and that the line compountd- 
ed of the two ſides ABand AC, about 
the ſaid given angle BAC , hath to the 
| ether ſide B C a given reaſon, the trian- 
© D B gle ABC » given by kind. 
Conflrudtion For ; Let the angle. BAC be divided into two equal parts 
| - by cheline A D therefore 2 the angle C AD is given, a) 7. p. 
Demonſtration Gecing thatas' ABistoAC ,lobis BDtoCD; bycom- |b) 3. 6. 
| pounding, © as the lin empounded of CAB istoCA, c) 18. 5. 
ſoisB C to C D; and by permutatiou, asthe line compounded of C A B 1 
i$toCB, ſois CA ro CD. But the reaſon of the line compounded of 
| CABtoBCis given; therefore the teaſon of CA toCD is alſo given, 
andthe angle C AD isgiven. Therefore 4thetriangle A C Dis given by | d) 44. p. 


| kind » and therefore the angle C is given.- Bur the -angle'BA C-is alſo gr- 
ven: Therefore the third angle B is given,: Wherefore © the triangle |) 0, pe 


ABC is given by kind, 
ABS \" DO ThEKEWILK... = 
 Conſtraion LErB A be prolonged dire&ly unto the point D , in ſuch ſort 
|  *Fasthat A Dmaybecqualto A C, andiet C D þe joyned, 

\ DbmwiſtrationF7Orafmuch asthe reaſon of the line compounded of CAB | 
| ro C Bis given, andthar ADisequalto AC, the regſon | 
: -1i/f of rhe whole line BDroBC isgiven, But che angle | 


I nm 


— 
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—_ 


\ : . | A\DC:isatogiven, for iris the halt of the the given | 

i {\ - angle BAC{for tharthe.faid angleB A C fiscqualto |f ., 

+ "the 'two- internal angles AC Dand ADC, which 
./ + are 8 equal 20 one anartier.,. being the fides AC and | 1, ,, 
ob: 7, A Dareequal : \VWheretore the: triangle BD Chis i: 

26-7: "> B givenbykind' Md cherefarc: the angle Bisgiven; Bur 

one Ddddea | the 
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| i 99 theangle BAC isallogiven ; Therefore the remaining angle ACB is 
| i) 40, p. given: Wherefore i che triangle A B C is given by kind, | 
PROP. 46. 
| A If a triangle ABC hath one angle B 
| given, and that the line C A B compound 
| ed of the two ſides AC and AB, about 
another angle BAC , bath to the other 
fide B C a given reaſon , the triangle 
| D 3 ABC5%s given by kind. 
Conſtrufion FP Or lerthe angle BAC be divided into two equal parts, 
4 F by the line AD. 
Demonfi ration T Herefore (as hath been ſhewn in the foregoing Prop,) the | 
-* compound line C A Bis to C B, as A Bis co B D. Bur the 
reaſonot the ſaid compound line C AB to C Bisgiven: Therefore alſo 
| therealonof A Bro B Dis given, Bur the angle B is alſogiven : There- 
a) 41.p. | fore the triangle ABD =is given by kind; and therefore Þ the angle 
þ) 2, def. | BAD is given. Bur the angle BAC is double to that ot BAD, and 
therefore it is alſo given, Therefore the third angle C is given, Where- 
fore the rriangle A B C is given by kind, 
OTHERWISE. SY 
Conſtrufion | Ec BA be prglonged direRly, and let AD be put equal to 
| 4 Lic , and ler C D be joyned. cies | , 
D Demonſfr ation FÞOraſmuch as the reaſon of the line 
5 compounded of CABto CB is gi- 
ven , and that AD is equal ro AC, the reaſon of 
BDto BC jsMven; and the angle B is alſo given : 
c) 41. p- | Therefore the triangle CD B c is given by kind ; and 
d) 3 def. therefore 4the angle D is given : Therefore the angle 
(© .  BBAC which is double to BDC, is allo given ; 
7K Wherefore. che other angle ACB is given , and 
therefore thetriangle A B Cisgiven by kind, 
5 PROP. 47. 
A | ReGiline figures 6 ABCDE, givenby 
. kind , are divided into "triangles given by 
5-4 1 - kind, -. od ite | | 
; E Conſtruflion FOr let the right lines EB and EC be | 
+ drawn, 
r Demerfiration Þ Oraſmuch as the reAline figure ABC 
a) def Ca D x -DE IS: the an leaBA 
hes .\ Eisgiven,-andthe realonot the fide ABro AE is al- 
b) 41- p- | ſogiven : Therefore Þb the triangle B AE is given by kind, VWherefore 
the angle ABE is given. . Bur the whole angle ABC is allo given; 
Cc) 4: Þe Therefore ©the remaining angle E BC is given. Bur the reaſon of the fide | 
ABco the fide BE, andaiſo.chat WAB to BC is given : ny ** | 
: . t 


- ” " P Poonam Aram 4 
o 
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' by kind. 
PROP, 48. 
ES 7 If on one and the ſame right line A B, | 
are deſcribed triangles 45 A CR and ABD, | 
B given by poſition , thoſe triqugles ſhall have 
WD F to one gnother g gipen reaſon, #ACB to 


Demonſtration GBeing that gn'ane and the ſame right line E F there are 
 the*reaſon of ECF co E AF bis given, Therefore, by: com 


' taF ABis given, «4 being they-are criangles given by kind, deſcribed on 
' one :and g fame right line A F: Therefore © the reaſon of AECE to 


toFABisgiven, Butthe reaſon of the, ſameFABroABD gisgiven: | 


U Sy 
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We MNTEGIR 
d chereaſonat BC toBE is Hivens and the angle CBE is allo given : 


Therefore © the triangle B CE is given by kind. By the ſame diſcourſe ir 
may be demonſtrated that the triangle C DE is given by kind. There- 
fore reQiline figures given þy kind divide them(elyes jnto triangles given 


A B D. 


Conftruion Or from the poings A and B, lerthere be drawn at right ag- 
| gles on the line A B, the likes AE and BG, and prolonged 
unto the Tx: F and H, butby the points C and D, let there be drawn 
thelines ECGandFDH, parallelto A B. 


Demosſtration FOraſmauch then as the triangle ABC is given by kind , 

* che reaſon of C AtoB Ais given, and theangle CAB 
alſo given ; burthe angle B A Es given; Therefore the remaining angle 
CAE is alfo given, burtthe angle CAE is given ; and therefore the 
otherangle ACE isalſogiven, Wherefore b the triangle AE C is given 
by kind, Now the reafon ot EAro AB <isgiven; ( tor 4 the reaſon of 
E Aro AC, and thatot AC to ABisgjyen;) and in likemanner , the 
reafongf FAto AB is given, Therefore «< the reaſon of EA to A Fis 
given ; ButasAE is to A F, ofthe pardllclogram AH to the parallelo- 


gram AG; bur ACB iszchehalfot AH,andAD B the half of AG; 
therefore the reaſon of the triangle ACB tothe triangle AD B isgiven 
for it is the ſame reaſon with that of A H to AG Þ; thge.is to ſay , of 
E A to AF, which is given, 


PROP. 49, 
If on one and the ſame vight line A B 
there be deſcribed any two reShling figures 
AECFBaz#4& ADB, given by kind, 
they ſball bawe to one another a given reas 
B ſon (towit, AECFBto ADB.) 


 Conſtruftion FOrlerthelines F A and FE be drawn: 
+ *” Thereforecachoftherriangles * ABF 
AFE, andE CF isgivenbykind, | 


C 


*Y 


decribed rhe triangles E'CF and EAF, givenby kind, 
in 
dEAF 


echereaſonof AECFto E AF isgiven,” But the reafon of the 


FABis given, Wherefore:bycompoundibg, * rhe reaſon of AEC'FB 


Therefore bthe reaſon of AE-C FBro ABD isallo given. 


'S 


——_—— 


d)8. p. 
©) 41+ þ- 


a) 3* def, 


b) 40. p- 
C)8. p- 
d) 3 det- 


ce) 8. p- 
f) 1,6. 


9) 4l» Is 
h) $101; 
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PROP. 50. 


If two right lines A B and C D, bave 
to one another a given reaſon, and that 
| on thoſe lines there be deſcribed refiline 
Us figures AEB and CFD, alike, anda- 
| like poſited , they will bawve'to one ano- 
| | 0 A ther a grven reaſon. | 
D C Iv PN ” ; 24 

- Demonſtration TO the two lines ABand C D, 
ati PO the rwo | 
L let there be taken a third pro- 
portional : Therefore as A Bis toC D, ſois CDroG. Burt the reaſon of 
ABto C Disgiven: Theretore the reaſon'of C D to G is alſo given: 
4a). p. Wherefore © the reaſon of AB to G is given, Bur bas ABistoG,tois 
b) _ 19] AEBtoCFD: Therefore-the reaſon of the ſame AEB ro CF Dis 
- Shi given. 4 
pi ©:P, | Sts 


If tworight lines AB and 


; E _ C:D , have to one another a 
_ grven reaſon , and that upon 
i  - themthere be deſcribed any refi- 
E | line figures AEB and @F D, 
4 2.5 ZOO 0 D 
H 


— — 


7] 
ul 


given by kind, they will bave 
to one another a given reafon, | 


(to wit, that of AEB to CFD.) 


confirufion F' Or on AB, let the rectangled figure AH be deſcribed alike 
and alike poſited'ro D F. 

Demonftration No*D F is given by kind : Therefore alſo A His given by 
| kind. But AE Bis alſo given by kind , and deſcribed on |+ 
a) 49-P- | theſameline AB: Therefore 2 the reaſon of- AE Bro A His given: And 
ſeeing that the reaſon of ABto CD is given, and that-on-choſe lints'are 
deſcribed the rcRiline figures A Hand D F alike, and|alike pofited,, the 
by 50.p- | reaſon Þof theſzid line AH to'D Fisgiven. But che reefondf AE Bro 

c) $ p. AHis alſogiven: Therefore the reaſon <of AE Bo! D-Fis given. 

PROP. 52. 
IF on a right lime AB, given by magni- 
tude , there be deſcribed a fepare ACBF, 
given by kind, that figure ACD 5 given 
| A a by magnitude. ; _ | | 
CorſirufzonÞ Or on the fame line A B let the ſquare | 
2A D be'deſcribed. Therefore A DisgE 

. - ven bykind *and by magnitude. VILE 
- * DemorſirationGEeing that on the right line AB, arc 
D wal Oacleabed the ewo reQiline figures 
 ACB, 


=_ | 
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ACBand AD » given by kind, «the reaſon of ACBto AD is given: | a) 29- p- ? 
Therefore bd AC B is given by magnitude, b) 2. p. 


SCHOLIUM. 


* The ancient Interpreter hath noted bere that every ſquare is gruen by kind ; 
for that all the angles thereof are gruen , being all equal azd right angles: But alſo 
the reaſonsof the ſides are giuen, for thoſe ſtdes bemng all equal , their reaſons are | 
alſo equal. Moreower, whenſoever a ſquare #s expoſed, 4 ſquare equal thereto may 
be ext ibited z and therefore the ſquare is given by maziitude , as aiſp each ſide 
thereof, 


PROP. 53. 
If there be two figures ADand E H, 
a EC A givenby kind, and that one fide BD, of 
$496 the one, bath to a ſide F H of the other, a 
given reaſon; the other ſides ſhall bave | 
alſo to the other ſides given reaſons, 


F DemonſlratiouÞi Or ſeeing that che reaſon of BD t9 
a "6 Ft H isgiven , and alſo that 2 of | a) 3. det. 
D B BDtoBA, Þthercaſon of che ſaid AB roFH | Þ)® v- 


| is given, Bur the reaſon of the ſame FH to FE 
cis alſo given: Therefore the reaſon of AB co EF is given, In like | c) 3 det- 
manner alſorhe reaſons of the other ſides ro the other fades are given, ' d)8. p. 


PROP. 54- 
| We If two figures A and B, given by 
| w | kind , have to one another a given reaſon, | 
© 00 alſo their ſides ſhall be to one another in a 
| C | given reaſon. 
A. G. Confiraution F'Or cither the figure A is alike and 
by alike poſired co B, oris not: Letit 


| in the firſt | wm be alike and alike poſited ; and ler there be takep the line 
G, a third proportional tothe lines C Dand EF. 


Demoaſtration AS CDistoG, *fois A toB, But the reaſon of A to Bis þ) Car. 19, 
given; therefore alſo the reaſon of C D to G is given. | 20. 6, 

And ſeeing that C D, E F, and G, are proportional, Þ alſothe reaſon of b) 24. p- 
CD to EF isgiven. Bur AandB are given by kind : Therefore.< the | c) 53-P. 
other {ides ſhall have given reaſons to the other f1des, | 

Now let the fizure A be nor alike to the figure B, and let there be deſcri- 
bed on E F the fizure EH, alike and alike poſited to A : Therefore the | 
figure E H is given by kind ; but the figure B is alfo givewby kind: 
Therefore 4 the reaſon of BroE H is given; and therefore the reaſon of d) 49-p 
Aro theſame E H<is alfogiven: Bur A is alike roE H: Thevefere (by |e) 8. p. 
what is abovelaid) thereaſonof CDroEF is given; and in like manner 
the reaſon of the other ſides ro the other ſides is given. 


OTHE R- 
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t) 23. 6+ 


#) 52.P- 


i)Sch. 52.p. 
Kk) 3-P» 


1) 53-p. 


h)Sch.52.p- 


| 
| 


| | H : Now either the figure A isalike 

A B to the figure B, or not. Let it in the firſt place be 
alike, and letit be as CDisroEF, fois GH to 

M5 - vr 5 LK; thenon GH andLK ler the figures M and N 


| thoſe lines C D,'E F, G H, and LK, arc defcribed the figures A,B, M, 


.reaſons. Bur if the figures be not alike , che laterpart of the demonſtra- 


te 


| 


OTHERWISE. 
Conſtruction LE there: be expoſed. the given line 
G 


be deſcribed alike and alike pofired ro the ſaid 
Aand B , which figures M and N ſhall be conſe- 


[4], L ly given by kind 
" _ '©| quently given Þy . 


Demonſtration T Hereforc ſeeing that as CD is to 
EF, fois GHcoL K, aad that on 


and N , alike and alike poſited; fas A istoBy'fo is M to N. Bur the rea- 
ſon of AtoBl is given : Therefore the reaſon of M to N is given, Buc's M is 
given , conſidering that it is a wgere given by kind , deſcribed ona right 
line given by magnitude ; therefore N is alſo given. | - 


ConſtruAion 2. N[ Ow, on L K let the ſquare O be deſctibed : Therefore 
h the figure O is given by kind. | 


Demon ftration 2. \ Herefore.the reaſon of KtoN is given. ButN is gi- 

ven: Therefore K is given; and conſequently, i alſo 
KL. ButGH isgiven: Therefore k the reaſon of GHto KL is given, 
BuraszGHis toLK, fois CD toEF. Trheiefore the reaſon of C D to 
E F is giveny and therefore the figures Aand B being given by kind , ! the 
other tides of the ſame figures ſhall alſo have to the other ſides given 


tion here above muſt be obſerved. 


PROP. 3% 


IF a Space A, be given by kind , and 
| by magnitude , the ſides tbereof ſball be 
E-4 given by megniund:. 4 


A D Corſtruftion For Let the right line BC given 

by poſition and by magnitude , be 

expoſed, and thereon let there be deſcribed the 

mm. " & © {paceD, alike and alike poſitedro A, therefore 
the ſaid ſpace D is given by kind. 


Demonſtratzon F{Or that it is deſcribed on the line B C given by magni- 

eude, itis alſo *given by magnitude. But the figure A is 
alſogivay; Therefore Þ the reaſon of Ato D is given. Burt thoſe figures A 
and D are given by kind : Therefore © the reaſon of the line E F to the 
lineBCjs pom. Bur BC isgiven: ThereforedE F is alſo given. Bur 
thereaſon of the ſame E FroF Gis given : Therefore < F G is given. And 
by the ſame reaſons it may be demonſtrated that each of the other fides 
are given by magnitude. 


OTHER- 
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OTHEARWISMK... 
ConftruAion Þ Er the (pace GHI KL be given by 

kind and by magnitude: I ſay thar 
the ſides thereof are given by magnitude. For 
on the right line GH ler there be deſcribed the 
ſ{quareG M ; therefore f G M is given by kind. 


Demorft ration Ba theſpaceGHIKL isalſogt 
ven by kind : Theretore 8 the 

reaſon of the ſame ſpace GK to GM is given, 
Bur G K is given by magnitude : Therefore 
hGM is alſo given by magnitude; and ſecing 
fl that G M is the ſquare of the line GH , ichat 

line G H is given by maghitude. Wherefore in like manner; each of the 


other lines HI, I K, K Lz and LG, is given, 


PROP. 56. | 
If two equiangled Parallelograms A and 


; 


' H pu B, have to one attother a given reaſon, as one 
24 fide C D of the firſt A, is to one fide F G, 


of the ſecond B; ſo the other ſide GE, of 
the ſecond B, is to that to which DH the 
other ſide of the firſt A, bath the gigen rex- 


E 
ſon that the Parallelogram A bath to the 


Parallelogram B, 


Conſtruttion ou let H D be prolonged direRly to L, fo that as CDis 
to FG, ſoHD maybe ro DL; and finiſh the Paralel- 
logram D K, | 


Demonſiration QEeing that as CD is to FG, ſo HDisto DL, and 

a chat C D isequaltoKL, as LKistoFG,foisGE to 
DL; and thus the ſides about the equal angles DLK and E G F arere- 
ciprocally proportional : Wherefore Þ DK is equaltoBy and therefore 
ſeeing the reafon of A to Bis given', and that B is equal toD K, the rea- 


z 


| Conſtruftion FOron A B, letthere be deſcribed the ſquare AF ; there- 


ſon of Aro D K is given. Butas< A is toD K (thatis toB) ſo.is HD to 
DL; therefore the reaſon of HD to D Lisalſogiven , and ſeeing thar 
asC Disto FG, ſoGEisto DL, and thar the right line H D hath eo 
DL a given reaſon; to wir , that which the ſpace A hath tothe ſpace By, 
as CDistoFG, ſoGE iscothat ro which H D hath the given reaſon 
that the ſpace A hath co the ſpaceB, thar is ro ſay, the reaſon of H D to 
DL. 


PROP. 57. / 


in a given angle C AB, thebreadth C A of the application 


Fr given. 


fore a the ſame A Fis given: Ler the lines EA, FB, 


a) 34,1. 
b) 14+ 6. 


C) 1» 6» | 


IF P given ſpace AD be applyed to a given right line A B, 


OSch.52-p. 
2) 49. P- 


h) 2p. , 
i)Sch.52.p- 


a)Sch.52,p | 


and 


CD, beprolonged to the points G and H. 
Ecee 


Demon- 


Cr —_—_—— — OO —— 
| —_____/__” 


d) 40. p- 


a) 52-P- 
b) 36. Is 


d) 4+ P. 


Cc) 24+ 6, 
f) 55- p- 
2 34-I- 
i) 6 
k) 2- p- 


C) 43-1. 


| 


| Therefore the reaſon of AF io AH is given: Wherefore, the reaſon of 


| is given; Wherefore C A is alſo given. 


E UCLIDES DAT A. 


DemWu:firatio: QEcing therefore chat each ſpace AD and A F is given, 
their reaſon is alſo given. But bAD is equal to AH: 
E Aro AG is given, (tor © it is the ſame with that of 
AFio AH.) BuEA4is cqualto A B; therefore the 
reaſonof ABio AGis given, Now ſeeing that the 
angle C AB is given, and the avgle GAB allo gi- 
ven, the rcfidve C AG is given, Bur the angle C 
A G Ais alſo given, being a nght angle: Therefore 
CG G BH *Þbe remaining an:le ACG 1s given, Wherefore 
the triangle 4 C AG is given by kind, Therefore the 

reaſonof C Aro AG is given. But the reaſon of A Bre the ſame AG is al- 
ſogiven : Therefore the reaſon of C Ato ABisgiven and the ſaid AB 


E F 


g-| 


of + Aa - 
IF a given ſpace AB, be applyed 


—_ a—_ 


H Ts to 4 given right line AC, wanting 
by a figure DE, giver by kind, 
*; N the' breadths of the defe&s are 
F. given. 
A 


F D C Corftrutton For let ACbedivided in two 
; | equal parts in' the. point F: 
Therefore as well AF as FC is given, On the ſaid line F Cler there be 
deſcribed the retangle figure F G alike and alike poſited roD E, There- 
fore F G is given by kind, | 
Demonſtration GEeng the figure F G is deſcribed on the right lineF C gi- 
ven by magnicude , the ſaid reRiline F G is 2 alſo given by 
magnitude, BurF G is equal to AB and IL (for b AI and F Ebeing 
equal, and c F Band BG alſo equal, the GnomonI C Lis equal to A B, 
and therefore their added fizurel L, common to both, F G ſhall be equal 
tro ABanpl L:)- Therefore the figures A Band I L together are given by 
magnirude. Bur AB is given by magnirude : Therefore 4 the remaining 
figure IL is alſo Fx by magnitude, Burirt is alſo given by kind , ſee- 
ing itis ©aliketo DE; Therctore* the ſides of the fame L are given: 
Whereforel B is given, and ſeeing that it is equal 8ro F D, the ſame FD 
isalſogiven. But FC is given, therefore the remainder D C his given 
and in a given reaſon toB D , and therefage k B D isgiven. 


PROP. 59. 
If a given ſpace AB be ap- 


— HT plyed according to a given right 
line A C, exceeding it by a figure 
7, c Bis CB given by kind, the breadths 
M of the exceſſes CE and CF are 
_ - xi: CG @w grven. 


| 


Conſiruizon F{Or D E being divided into 
rwo equal parts in G, ler 


there 


| 


— — 
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there be deſcribed on G E the reQiline figure G H , alike and alike 
policed ro C B. | 


Demonſtra:z0nN Ow ſeeing that CB isalike tro GH, thoſe figures C B 
and G H * are about one and the ſame diameter, and G H 


, 
' 
, 


1s given by kind, as is CB, Buciris deſcribed on the given line GE : There- 


\ fore ache ſame G H is alſo given by magnitude. Bur A Bis given :. There- 


fore A Ban\l G Hare given by magnitude, Now thoſe figures A B anjGH. 
are equalco LI, (for AG, LE, and E 1, being equal, re Gnomori G F H 
isequalco A B, and therefore adding G H common to both , L'I (hall be 
cqualto A Band G Hz) therefore LIis given by magricude, bur ic is alſo 
given by kind, being itis Þalike ro C B. Thetctore © the fides of the ſaid 
L 1 are given, ſeeing itisequalto G E : Therefore 4 the remainder C F is 
given, and in a given reaſon ©ro C E., Wheretore f CE is given.” 


SCHOLIUM. 


* EUCLIDE ſuppoſeth herethat CB aidG H 
are about one and the ſame diameter, but we ſhall thus 
demonſirateit ; Let C Band G H be tnoalike Parallels 
grams ahſpoſed as above , that ts to ſay, that the equal 


NE, 
G 


"= 


b 


| 


| 


| Demonſtration FOr ſeeing thar A B is given,'and the Gnomon C FD. alſo 


| LE mth bis homologal fide E H , azd the pde BE , bis cor- 
reſpondent fide EG ; ,and let the diameter F E be 

drawn I ſay that the ſaid diameter F E, prolonged, will 
| aſſe bythe port K , that 1s to ſay, the Paraellelograms 
GHardCB, confift about. oe an1 the ſame diameter, For if ut be dented, the 
diameter E F being produced » will paſſe above the point K , or below it, Let it in 


A OS: » 


angles jon together. 1a E. , the. ſide C k meets d rely | 


— I ne 


[b) 24. 6, 
C) SF Fs, D. 


c)3 def. 
f) 2. p- 


the firſt place paſſe above it , and let itcut GK , proly:ged tn the pornt M, ad Ly 
the pornt M , let there be drawn MN, parallel :0 KH, which ſhall meet EH, 
prolonged in the point N , and FB ©, 


Demonſtration FOraſmuch as the Paralellograms G N and CB are with 
che Parallelogram L O about one and the fime diameter , 
they are 8 alike to one another. VWhereforeas F CistoCE, ſo sE Gio 
G M. In like maner , ſeeing the parallelograms C B and G H arealike, 
as FCrroCEſoisEGroGK: Therefore haSE GistoGM, fo is 
EG to G:K.. Wherefore i GM and GK arecqual,:a'parr to the whole, 
which is abfurd: By the ſame reaſons irmay be demonſtrated; that the 
diameter prolonged will'nort fall below ghe*point K : Thereforethe Paral- 
lelograms C B and GE conſiſt about one and the ſame. diameter, 


P RO P: '60. | :, 

If a Paralellogram AB, given by 
kind and by magnitude , be augment- 
ed or diminiſhed by. a Gnomon C FD, | 
1- the breadths of the Gnomon ( confiſt- 

ing of the lines' CE and' D GY, are 


B oviven. 


I-25 — FE -- 
given, the whole Parallclogram BF is given : Burir is 

alſo given by kind, ſeeing itis alike to B A : Theretore 3 the ſides of the | 
, Eeccsz ſame 


g) 24. 6, 


h)IT. 5. 
1) 9. 5. 


/ 
a) 55. P. 


: 
—— — : 
—— > —  — — 


— 


— ——— — — 
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b) 55. p- 


ſame BE are given , and therefore each of the lines BE and BG is given. 
But each of rhe lines B C and BDis given therefore each of the remain- 
ing lices CE and D Gis alſo given. 


—-> Conſtrufion N[Ow lerthe Paralellogram BF, 

_ -y given by kind and by magni- 
wde, be diminiſhed by the given Gnomon 

A CFD:*'Ifay thateach of the lines C E and 


E-+ DG is given, 


L_ Demonſtration 2, F{Or ſeeing that BF is given, 
G D _ 4 F nd the Gnomon C FD gi- 
ven, the remaining figure A Bis alſo given, Bur it isalfo given by kind , 
{ceing ir isalike ro BF : Therefore Þ che ſides of the ſaid AB are given, 
and therefore each of the lines C B and BD is given. Bur each of the lines 
BE and BG isgiven: Therefore alſo each of the remaining lines C E and 
D Gis given. 


"FR © i 08; 
IF to one ſide of a fignre ABCE, gi- 


E = rallelogramCD, in a given angle BCF, 
H 


and that the given figure AC bath to the 
C 5 ParallelogramC D a given reaſon, the Pa- 
rallelogram CD « given by kind. 


Corftruttion FOr by the poine By let BH be drawn 


F K D G EHbedrawn paralleltoC B, andletECand HB 
be prolonged to the points K and G-+ 


Demonſtration FOraſmuch as the angle BCE is given, and the reaſon of 

EC to CB, = the parallelogram CH isgiven * by kind. 
But the figure ABCE is alſo givenby kind , and is deſcribed on the ſame 
line BC, as the Parallelogram C H given by kind is: Therefore b the 
reaſon of the figure ABCE tothe Parallelogram CH is given. But by 
Suppofition , the reaſon of the ſaid figure ABCE tothe Parallelogram 
CDisalſogiven; and C Dis <equal roC G: Therefore 4 the reaſon of 
CHtroCG rpgiven, Wherefore the reaſon of the line E C totte line 
C Kisgiven, (for <asCHistoC G, fois EC toCK.) Burthe reaſon 
of EC to CBis alſo given: Therefore fthe reaſon of the ſaid CB to 
CKisgiven. And ſceing thatthe angle E CB is given, alſo the follow- 
ingangle BCK 8 is given. Bur the angleB C F is propoſed given, and 
therefore the- remaining angle F C K is given. Alfothe angle CK F is gi- 
yen , for that h iris equal ro the angle BC K: Therefore the ether angle 
CFK is given: Wherefore ithetriangle FCK is given by kind; and 
therefore the reaſon of F CroC K is given. Bur the reaſon of C Bro the 
ſameCK is alſogiven: Therefore * the reaſon of FC to CB is given; 
and the angle B E F is alſo given. Wherefore the Parallelogram CD 
i$ given by kind, | 


, 


SCH O- 


wen by kind , there be applyed a ſpace Pa» 


parallelto C E, andby the point E let | 


| 
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SCHOLIUM. 


* Although it be manifeſt that « Paralelogrrm that hath one angle gruen, and the 
reaſon of the ſides about the ſame angle alſo given, is given by kind, as Euclide 
doth bere declare , ſo it i notwithflanding that the ancient Interpreter doth thus 
demonſtrate it. 

Seeing that in the Parallelogram CH the angle E C B # given, the angle 
CE H «alſo given; for the right line E C falling 0: the Parallels E H and CB, 
doth make the two internal _—_ on the ſame part equal to two raght angles. And 


therefore ſeeing that the *; eECBi gruen, the other angles are orven; and 

ſeeing that the reaſon of E C to C Bis grven, aid that BH « equal toCE, and 
EHto BC, the reaſon of the ſides to one another is alſo gruen, 

PROP. 6:2. 

- If two right lines A B and 

6 | CD, have to one another « 

"i | giver reaſon, and that on one 

= of them A B, there be deſcri- 

| | bed a figure AEB, given by 

kind , but on the other C D, 2 

_ H _ os ſpace ParallelogramDF, ina 


given angle DCF, and that 
the figure AE B bath to the Parallelogram D F a given rea- 
ſon , the ParallelogramD F is given by kind. 


Conftruiton FY on the line A Bletthere be deſcribed the Parallelogram 
AH, alike and alike poſited to D F, 


Demonſtration QEcing then that the reaſonof AB roCD is given, and 

chat on- thoſe lines are deſcribed the reQiline figures A H 
and F D> alike and alike poſited, * the reaſon of AH to FD is given, 
Bur the reaſon ef FD toAEB is alſo given : Theretore Þb the reaton of 
AHro AE Bisgiven. Butthe angle ABH isalfo given, being equal to 
the angleF C D, and fo the figure AE B is given by kind; and ro AB 
one of rhe {ides thereof, the Parallelogram AH is applyed in a given an- 
gle A BH, and the reaſon of the ſaid figure AEB tothe ſaid Parallclo- 
gram A His given: Therefore © the Parallelogram A His given by kind ; 
and therefore E D which is alike thereto, is alſo given by kind. 


PROP. 63. 

If a triangle ABC be given by 
kind, the ſquare'B E, CD, «nd CF, 
which is deſcribed on each of the 
fides , ſhall bave a given reaſon to the 
triangle A'B C. | 
Demonſtration Or cr that on one and the 


ſame rightlineB C, there are 
deſcribed the rwo reQiline figures AB _ 


pl 


—_— — — —— — —_ - — — - -* N , EY” ACENIRINER 


————_— 
—— 


— —— 


a) 50+ p- 
b) 8. p. 


C) 61. p. 


i. 


| 576 EUCUIDES DATA. | 
a).49.p- , CD ziven by kin4, athe reaſon of the ſame ABC to CD isgiven ; and | 


| rherefore-rthe reaſon of the ſquares BE andCF, to thetrianzle A B C, 
is alſo given. o ; j'. 


PROP: 64. 

IF a triangle ABC, bath an obtuſe an; 
gle A BC given, that ſpace of which the ſide 
AC ſubtending the obtuſe angle ABC, is 
| \ more in power then the ſides AB and BC, 

ws” that comprehend the ſaid angle, ſhall hawe a 


C BD given reaſon to the triangle ABC. 


— — 


A. 


— A — 
” 


| Conflruftion 7} Et the line C B be prolonged direAly , and from the point 
| [. A ler the perpendicular A D be drawn: | ſay that the 
| ſpace of whichthe ſquare of the line A C doth exceed the ſquares of the 

a) 12.2. | lines AB and BC, thatistofay , © the double of the reQangle conteined 
| under C B and BD, ſhall have a given reaſon to the trianzle ABC. 


Demonſira:ionÞ Or lecing that the angle ABC isgiven, the angle ABD 

 __  jisalſogiven. Buttheangle ADBisalſogiven, therefore 
b) 40, P- the other angle BA D is given : Wherefore bthe triangle ABD is given 
Cc) 3. det. by kind; therefore © the reaſon of AD to DB is given. Butas ADro 
jd) 1.6. DB, ſo4 the reaangle of AD and BC 1s to the reQtangle of B C and 
BD. But the reaſonof.A D toBD is given: Therefore alſo is the reaſon 
of the reangle of AD apdBC to the mnngy of BC and BD given: 
Wherefore the reaſon of the double of the ſaid reftangle BC and BD 
tothereftangleof AD and BC is allo given, Bur the ſaid reangle of 
AD andBChathalloF given reaſon tothe triangle A B C (to wit, double 
e)41-r; reaſon; for. the retang|< 15 < double to the triangle) therefore the reaſon of 
the double of the retanglerof BC and BD f tothe triangle A B C is given. 
t)s. p. Bur the ſame double: of -the retangle of CB and BD is thar ſpace of 
which the ſquare of the line A C doth exceed the ſquares of the lines A B 
and BC : Therefore the ſame ſpace hath a given reaſon to the triangle 


ABC. 


. PROP. 65. 15%, 
a". If a'ttiangle ABC, hath one acute angle 
"© ACB gipen, that ſpace, of which the” ſide 
 ſubtending the ſaid acute. angle 5s leſſe in 
power then the ſides comprehending the ſame 
| acute angle , ſhall have @ given reaſon to 

E 75 we pers OP 

| Copftruion: F'Rom the point A let therebe drawn the line AD, perpendi- 
: PHD F lar roBC: Ifay that ſpace of which the hnnas of the 
a)1 3. 2+ , | line A Bisleffe thenthe ſquares of rhe-lines A C and CB, thar isto ſay, 
| ®the double of the reQangle of BCand C D, hath a given reaſon to,the 
Demozfiration-g; Or {eeingtharthe angle C is given, and the angle ADC 
| >» 344 F aliogiven, the other anzleD AC is given: Wherefore 
the 


ry — — 


| 
| 
j 
[ 
( 
| 


Law. 
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rhe eriangle b ADC is given by kind; andcherefore the reaſon of AD to | b) 40. p. 


ob 


fore © the reaſon of the double of the re&an 
triangle A BC is given. And. feeing thar the 


the ſquares of the lines A:Cand BC, that 
2 given reaſon to the triangle ABC, 


PROP. 66. 

If « triangle ACB , bath one gngle 
B given, the rectangle made of the. lines 
AB and BC, conteining the ſame angle, 
fall have 4 givtn reaſon to the trianghe. 


Canftrutizon For trom the point A let AN he 
drawn perpendicular ro CB. 


A. 


© 


D 
Demonſtration J_—_— ſeeing that the angle Bis given, and alſo the 
: angle A CB, the other angle C AD is likewiſe given. 
Wherefore the triangle ACB 2 is given by kind; and conſequently the 
reaſon of ACto A D is given, Butas ABis to A D, dſothe reQangle of 
ACandCB istothe rectangle of CB and AD: Therefore the reaſon of 
the re&angle of ACand C Bro the recangle of C B and AD isgiven, 
Burt the reaſon of the ſaid retangle of C Band A D tothertriangle ACB 
is alſo given; (for thar it is double reaſon, the rectangle being double © to 
theftangle: ) Therefore 4 thereaſon of the reangleof AC and CB to 


the triangle ABD 1s given. 
| PROP. 67. 


IF a triangle ABC, hath one angle 
BAC given , that Space by which -4 


fides B A and AG, that contein the ſame 
given angle B A © doth exceed the ſquare 
of #be other fede, it ſball have a given rea- 
B ſon to the triangle ABC. 


CorſtrufionF OrlerB A be prolonged in ſuch fort as that AD may be equal 
to AC , then having drawn DCE infnicely , from the 


point B let B E be drawn parallel ro AC, meeting the ſaid DE inthe 
point E, 


Demorftratzon 


Oraſmuch as A'D'is equal w AC , *DB is equal to 
BE, (for tht ewo ttiangles ADC andB-DE are alike) 
the right line BC ; There- | 


| 


and from the toÞ B is drawn tothe bafe DE, 
_ fore 


iS given, and conſequently. alſo © char of che rectangle of BC and 
co the retangle of B Cand AD: Therefore the reaſan of the dou- 
ble of the reQangle of BCand CD to che retangle of BC and AD is 
given, Bur the reaſon'of ctheſame refangle of -B C and AD to the ttri- 
angle ABC is given : (for 4 the reQangle is double to the triangle) There- 

le of BC and CD tothe 
ame double of the rectangle 
of BCand CD is chat whereof the ſquare of the line AB is lefle then 
| {pace of which che ſquare of 
che live A Bis leſf: chen the ſquares of the lines AC and BC, ſhall have 


ſquare of the ling compounded of the two - 


| C) Ie 6. 


Q. 
Q- 
oY 

=4 

r_ 


IR 


2) 40. 1» 
b) r. 6 


c) 417. p, 
d) bo 


2a) 4. 6. and! 


14. 5. 
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|C) 50. p- 
d) 2, 6. 


) 1.6. 


66. p 


b) 40. p- 


©) 1-6, 6 


9. 66. p. 
h) 8 p- 


I 47. 1. 


| 


fore * the retanele of D C and CE, withthe ſquare of BC, is equal 

rothe ſquare of BD; but the ſame B D is compounded of BA and AC; 

therefore the ſquare of the compound of ABand AC is greater then the 
ſquareof BC, of the reQangle of D Cand CE. Fad 

Now [ ſay that the rectangle of DC-and CE hath a given reaſon to 

the triangle ABC : Foraſmuch as the angle B AC is given, the angle 

DAC is alſo given. Bur each of the angles ADC and A CD is given, 

it being the half of che angle BAC which is given. Therefore Þ the 

trianzle AD C is given by kind ; and therefore the reaſon of DAtoD C 

is given, Therefore © the reaſon of the ſquare of the ſaid DA to the 

ſquare of D C is alſo given. And ſeeing that as 

BAisto AD, dfois ECro CD, and alſo as 

4 BAisro AD, <«ſo is the rectangle of BA and 

AD co the ſquare of AD; andasECis tro CD, 

| : fi6 alſo is the reQtangle of EC and CD to the 

A C ſquare of CD; by permutation, as the reQangle 

oft BA and AD is to the rectangle of E C and 

CD, ſoisthe ſquareof AD ro the ſquare of D C. 

B E Bur thtc reaſon of the ſaid ſquare of A D to the 

| ſquare of D C is given; Therefore the reaſon of 

the retangle of B A and AD to the re&tangle of EC and C D is allo gi- 

ven, Bur A Disequalto AC: Thetefore the reaſon of the refangle of 

BAand AC ro the re&angleof EC and CD is given. Butthereaſon of 

there&tangleot B A and AC to the triangle ABC & is given, becauſe 

the angle BA C isgiven: Therefore Þ the reaſon of the reQtangle E C and 

CD to the triangle ABC is given. But the reangle of E Cand CD 

is that whereof the ſquare of the line compounded of B A and AC is 

greater then the ſquare of BC : Therefore that ſpace to which the ſquare 

of the line compounded of B A and AC is greater then the ſquare of B C, 

ſhall have a given reaſon to the triangle ABC. 


SCN 0OL1-W MM. * 


* EXCLIDE ſuppoſeth in this place that when 1n an Iſoſceles triangle a right 
line it drawn from the top to the baſe , the ſquare of that line , with the refangle 
conteined under the ſegments of the baſes , is equal to the ſquare of either of the other 
Tegges , which the ancient Interpreter doth thus demonſtrate. 


Cenſtruition | Er AB Cbean Ifoſceles triangle , whoſe legges are AB and 

AC; and from the top A let AD be drawn to the baſe 
BC : I ſky that the ſquare of A D wich the re&angle of BDand DC, is 
equal to the ſquare of cither of the legges ABor A C, 


Demorſtration NOW the line A D is-perpendicular to 
BD, ornot: Lerit in the firſt place 
be perpendicular : Therefore it will cut the baſe BC 


A 
into two equal parts inthe peint D; and therefore 
the re&angle conteined under BDand DC is equal 
tothe ſquare of the ſaidB D, and adding to them the 
common ſquare of AD, the retangle of BD and 


D C with the ſquare of A D, ſhalb be _ to the 
B ED C© fquares of DB and AD. But to thoſe ſquares of 
AD and D B ithe ſquare of A Bis equal : Therefore 
the 
| 


I... ——_—_—_ 


” 
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the ſquare of AB is equal to the reQangle of BD,and DC, andthe 


fquare of A D together, | 

Now ſuppoſe A D not to be perpendicular , but that from the point A 
there doth fall on B C the perpendicular AE , that being ſo, B C ſhall 
be cur into rwo-parts equally in the point E, and unequally in D. Where- 
fore the rectangle of BDandDC, with the ſquare of DE, &is equal to 
the ſquare of. BE; and adding the common ſquare of AE, the reQan- 
gleot BD andD C, with the fquaresof DEand AE, ſhall be equal to 
the ſquares of BE and AE. But'the ſquare of AD is equal to the two 
ſquares of DEand AE: Thereforethe re&angle of B D and D C, with 
the ſquareof AD is equal to the ſquares of BE and A E. Butto theſe 
ſquares of BE and A Etheſquareot AB is equal : Therefore the ſquare 
of AD, with the rectangleot BDandDC, is equal to the ſquare of 
AB. 


OTHERWISE. 


Conſtruftion ps done , as ig the foregoing Demonſtration , from the 
point A, let A Fbe drawn perpendicularto CD, and ler 
AE be drawn. 


Dmo»ſtration FOraſmuch as the angle BAC is given, the half thereof 
A C Fihall be alſo given» Bur the _ AFC is given; 

and therefore the triangle A F C is given by kind : Therefore the reaſon 
of AF roFC is given. But the reaſon of CD to the ſameF C is alfo 
given, ſeeing that CD is double toF C : Therefore m the reaſon of 
CD toAFisgiven; and therefore alſo. the reaſon of the rectangle of 
CD andE C) totherectangle of AFande C, is 


D given; (for it isrheſame reaſon 1 as that of CD 

| F to AF.) But the reaſon of. the rectangle of A Þ 

| and FC tothe triangle ACE is given; ſeeing it 

FY C is double » to the ſame triangle, Therefore the rea- 


ſon of the rectangle of C D and CE to the trian- 
gle ACE isalſogiven. Bur the triangle ACE is 
equal to the triangle ABCP , they being both 
B E conſtitured on one and the ſame baſe AC, and 

between the ſame parallels AC and BE: There- 
fore 4 the reaſon of the retangle of CE and CD to the triangle ABC 
is given. Bur the ſaid rectangle of CE and CD isthe ſpace by which 
the ſquare of the line compounded of AB and AC, is greater then the 
ſquareof B C: Therefore that ſpace by which the ſquare of the line 
compounded of A Band AC is greater then the ſquare of BC, hathia 
given reaſon to the triangle ABC; 


OTHERWISE. 
A Or the given angle A iseither a right , 4- 
cute, or obtuſe angle : Let it in the firtt place 
be ſuppoſed a right angle : Therefore the 
ſquare of the line compounded of BA C, is 
greaterthen the ſquare of BC, by twice the 
rectangle of BAand AG; (lecing that r the 
ſquare of BC is equal to the ſquares of BA 
B « C and A C; aud the ſquare of the line com- 
pounded of BAC + is equal to thole rwo 
Fiff | ſquares 


K) 5. 2+ 


IE 


I) 47. 1. 
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] 


{quares of BA and AC, and twice the rectangle of the ſaid BA and 


AC:) Wherefore the reaſon of double the recrangle of BA and AC ' 


ro the triangle ABC is given. 


Conſtruftion NJ Ow letthe _ C be ſuppoſed acute, and from the point 
A ler there be drawn on C B the perpendicular AD, 


Demonſtration F,Ocaſmuchas the triangle C ABisan Oxigonium triangle, 
. © andthe perpendicular A D being drawn , the ſquare of 

C Aand C Bare equal t co the ſquare of A B with twice the rectangle of 
CBand CD; adding therefore the common double rectangle of C A 
and CB, the ſquares of CAandCB, with the 

A double rectangle of the ſaid C AandCB, that 

is to ſay , * the alone ſquare of the line com- 
pounded of ACB , are equal to the ſquare of 
AB, with the double of the rectanzle of C D 
andCB, and pver and above the double of the 
re&tangle oft AC and CB, tharis co ſay, the 
double of the rectanzle conteined under the 
compound line oft A CD and and C B (for the 
rectangle of AC D and CB is ® cqual to the rectangles of AC and 
CB, andof CD andCB:) Therefore the ſquare of the line compound- 
ed of A CBis greater then the ſquare of A C, by double the rectangle of 
ACD and CB, And ſeeing thar the ng ACB isgiven, andthe an- 
zleBDAalſogiven, the other angle CAD is given : Therefore *« the 
triangle C A D is given by kind ,- and therefore thereaſon of CD roC A 
isgivenz and by conſequence the reaſon of the line compounded of A © D 
tC Ay is allo given, Wherefore the reaſon of the rectangle of thoſe 
lines meoeihtene th, of ACDandCBzro the rectangle of ACand CB 
is alſo given, Bur the reaſon of the ſaid rectangle of AC and CB to the 
triangle C A B* is given, ſeeing the angle C is given, therefore the rea- 
{on of double the rectangle of the line compounded of AC Dand CBto 


ctherriangle C AB is given. 
'Laſtly, Let the angle B A Cbe ſuppoſed to be ob- 


tuſe, and having prolonged B A from the point C, let 
the perpendicular C E be drawn on the ſaid line B A 


C D B 


| F 
A. prolonged, and let A F be propoſed to be equal ro AE. 
_ \ DemonſtrationF(Oraſmuch as the angle BAC isobtuſe, 


'B C and the perpendicular C E being 
drawn, the ſquares ot AB and AC, and the dou- 


| ble of the rectangle under BA and AE, or AF, are all alike equal 


b cothe ſquare of B C , and adding t1e common double rectangle of 
BAand AC, the ſquares of the ſaid ABand AC, with the douile of 
the reangle of the ſame ABand A C thar is to ſay, < the ſquare of the 


| line compounded of BAC , and the double of the rectangle of BA and 
; AF are together equal to the ſquare of BC, with the double of the 


rectangle of BA and AC. Ler the common double of the rectangle of 
BA and AF be taker away, and there will remain the ſquare of the 
line compounded of BA (©, equal to the ſquare of B C, with therect- 
angle of ABandCF, (for therectangle ot ABand A C is equal d tothe 
two rectangles of AB and AE, and of ABandCF:) Therefore the 

ſquare 


—_— —_—_— 


= 
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{quare of che line compounded of BAC is 
B © by the double of the retangle of AB od CF. And fotaſmuch as 
the angle BAC is given, the angle CAE< is given. But the angle 


| AEC isalſo given , therefore the other angle ACE is given : Where- 


fore fche triangle ACE is given by kind, afid rherefore the reaſon of 
CArto AE, that isto ſay;to A Fis given, Therefore 8 thereaſon of the 
ſaid C Aro F Gisalſogiven. Bur the reaſon of the ſame CAtoCE is 

iven 4 therefore h the reaſon of CE wo CF is allo given, . Where- 

re the reaſon of the re&angle of E C and A Bto the reQangle of 
FCand ABis given, (for the reRangle is rothe retangleias CE is to 
C F) and al{othar of the rectangle of AC and AB, ro the reRangle of 
EC and AB. Therefore * chereaſon of the reQanigle of F C and A Bro 
the retangle of A C and A Bis given. Burthe reaſon of the reftangle of 
A Cand A Bto the triangle ABC lis given: Therefore alſo the reaſon 
of the double of the rectangle of FC and AB, to the triangte ABC is 
given, Bur the ſame double of the reQangle of FC and AB is that, 
whereof, the ſquare of rhe line compounded of B A C is ereater then the 
ſquare of BC, whereot that ſpace of which the ſquare ot che line com- 
pounded of B A C is greater then the ſquare of BC, hatha given rea- 
{on to the triafigle ABC; 


OTHERWISE. | 
the line B A be prolonged to the point D, in ſuch ſort as 
D may beequalto AC, andler C Dbe drawn. 


Demonſtration FOraſmuch as the angle BAC is given, cach of 

a | the angles ADCand ACD, which is the half 
thereof ſhall be alſo given; and therefore the other angle DAC is a 
alſo given : Therefore ® the triangle A C D is given by kind. 
Wherefore the reaſon of ACto CD is given. And foraſmuch 
as the angle A D C is given: Let 

each of the angles D E C and 


Conftruftion " Er 
La 


ADC: Therefore ſeeing thar the an- 
gle BD C isequal tothe angle DE C, 
and the angle D B E 15 common tothe 
triangles DBE and DBC, theother 
angle B D E isequal to the other angle 
B C D, and therefore the triangle 
B D E is cquiangled to the triangle 
BDC, Therefore n as EB 6to BD, 


ſoisB DtioCB: Wherefore the reangleof B BandC B) rhatisto ſay, 
othe rectangle of ECand C B, P with the ſquare of CBisequal, 4to 
the ſquare of BD, thatis co lay, to the ſquare of theline compounded of 
BAC; for AD is equal to AC} andtherctorethe recrangle of E C and 
CB, with the ſquareof CB, tharistoſay , the ſquare of the line com- 
pounded of BAC is greater then the ſquare of the recrangle of BC and 
CE: I fay therefore thar the reaſon of the ſaid recrangle of B C and C E 
tothe triangle ABC is Foraſmuch as the angle BDE is equal 


Kg © H C I: MM 


the other angle C D E is <qual to the other angle A CB : Bar the 


AFC be made + cqual to the ſaid | 


LveEn, ngie 
to the angle B CD, nid-che angle AD C equal to the angle ACD, | 


reater then the ſquare of | 


| 8) 5-P- 


m) 46+ P- 


angleDEC is alſo equal to the _ T7: ; therefore — 


— 
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angle C A Fis equal ro the remaining angle D C E. Wherefore the rrian- 
gle AFCis equiangled to the triangle DCE; and therefore ras CA is 
oAF, (os CDtroCE, and by permutation, 8s ACi5to CD, fo is 


| AFroCE. Burthe reaſon of A Cro C Disgiven : Therefore-alſothe 


reaſonof AFtoCE is given. From the point Alert A H be drawn per- 
pendicular co BT: Foraſmuch as the angle AF C isgiven, and the angle 
AHF alſo given, the third angle 
HAF is given: Wherefore ſthetri- 
angle AH Fis given by kind, andby 
conſequence the reaſonof AF ts A'H 
is given. But thereaſonof AFro.CE 
is alfo given : Therefore * the reaſon 
of AHroCE isgivenz andrherefore 
the reaſon of the retangle of A H and 
BC *tethe reftangleot BC and CE 
is alſo given, Bur the reaſon of ' rhe 
retangle of AH and BC 10 thetri- 
angle A BC is likewiſe given z (for the reQangle » is double to thetri- 
angle) and the reQangle of BC and CE is that whereof the ſquare of the 
line compounded of B AC is greater then the ſquare of BC. Therefore 
that ſpace of which rhe ſquare of the line compounded of B A C is greater 
then the ſquare of B C by a given reaſon to the triangle ADC, 


SCHOLIUM, 


Þ+ The ancient Interpreter pretending toſhew the couftrution of the angle DE B 
equal to the angle A D C, ſaith that en the line B D andin the point D , the angle 
B ÞD E ought to be made, equal te the angle BC D, and that the right lines B C and 
D E be drawn wntil they interſ-3 17; Þ. , tn: ſuch ſort as he ſuppoſeth the angle BC D, 
to be grUen, but it 15 not, 


= - 


rr 


—- KO 


The ſame Interpreter afterward ſhews hew there may untLerſally from a given 
point, be drawn aright line gruen Ly poſition: to a right line , making an angle equal 
to 8 gruen angle, But we will alſo rejef this nay, ſeeing me have elſ-where ſhews 
another more brief and eafie. For example , if we would from the potrit D draw to 
the [1:1eBC greven by poſition a right line , making an angle equal toa giuen angle 
ADC, as i here required , we have no more 10 C0 but to afſ ume the pozrt K #3 the 
ſaid live BC, and there make the triangle C K L equal to the grven angle 
ADC: If theline K Lidoth meet with the port D , it ſhall be the line required, 
But if it meet r.0t wth it, from the point D let there be drawn the line D E , paral- 
lel totheſaid KL, cutting B C prolonged E , and the angle D E C ſhall be 
equal to the gruen angle ADC, for 0: the two parallel lizes LK and D E, there 
doth fall the line BE ;, and therefore the angle DEC * i equal to the angle 
LK C, which hath been made equal to the gruen angle AD C ; «nd ty cor; ſequence 
the ſame angle DEC #alſoequal to ADC; 


PROP. 68. 


If two Parallelograms AB and CD, bawe to one another 
@ grven reaſon, and that a ſide hath alſo a given reaſon to a 
fide , the other fide ſhall have likewiſe a given reaſon to the 
other fide. 


\ 


Con- 


LIMI 


» 


- EUCLIDES DAT 4. "TT 883. | 


. on | 
Conftruftion CD the reaſon of BE toFD be given: I ſay the reaſon of ; 

| tAEtoFCisalſogiven; Foro the rightline EB let there | 
be applycd the Parallelogram F H , equat tothe Parallelogram © D, and | 
conſtitured in ſuch ſorr as A E and E G'miay make one right line : +There- 
fore K Band BH will alſo make one righr line, 


 . Demonſtration ÞOraſmuch as the reaſon of 
| AB to CD is given, and 


Si A K that EH isequal tothe ſaid CD; the rea- 
| | | | i  fonof AB'to EH is given; and therefoge a) r. 6; 
BL] thereaſonof AE roFEGivalfo given;--See-, 


TC — 


Ty . Ingrherefore that E His equal and equian- 
| | W gledro C D, asbEB istoFD, fois FC | b) 14-6. 
{16 | to EG: 'Burthereaforrot E Bro F Dis gi- 

I ven: Therefore alſo the reaſon of F Cro 
E Gis given. Butche reaſon of AE to the 
ſame EG isallogiven: Therefore the rea- 


ſonof AE to FC is given, 


SCHOLIUM. | 


+ FZUCLIDE hauling poſiced AE and E G direfth in one right line, Pre. 
ſertly concludeth that K B and BH ſball alſo make a right line ; but we ſhal demoy. 
ſtrate tt thus, Seeing thelines AE andE G are poſited direfily, the angles AE B 
and BE Gb are equal to two right angles ; and ſeeing that AB i a Parallels. | b) 13. 1. 
gram, thelines AK and E Bare parallels, onwhich the line AE dbth fall, and | 
therefore the two internal angles A and BE'A'care alſo equal to two right angles, | c) 29. 1: 
and taking away the common angle BE A , there will remain the angle x » equal to | 
the angle BE G ; and conſequently their oppoſite angles E B K and H are al(s equal 
to one another : Again, ſeerng that B G is a Parall:logram , the two lines BE and | 
HG are Parallels, onwhich B H doth fall; and therefore the two internal angles f 
HardE BH © are equal to two r1ght angles, But it hath bee demonfirated that H | 
i equal to E BK: Therefore the two angles E BK and E BH are alſo equal to 
| two right angles; and therefore 4 the twolines K B and BH do meet diretily accord. | d) 14. 1, 
mg to ENCLIDE, | 


| OTHERWISE. _ 

ConſtruttionF Ec the given right line K be expoſed , and ſeeing that theirea- 
ſon of A to B is given, let the ſame be made of K to Ly | 

therefore the reaſon of K to L is alſo given. | 


"- 


” — 


Demonſtration But K is given; therefore < L is alſo given. Again, ſeeing | c)2. 4 
that the reaſon of C D toEF is given, let the ſame be | 
made of K to M: Therefore the reaſon of K ro Mis given. Bur K is given, , | 
therefore fM is alfo given and therefore the |Ff) r. p- | 
G _- reaſon of L to M is given. Now {ceing that A is 
FE equiangled tg B, 8 the reaſon of the ſaid A toB | 8) 23.6. 
is compounded of that of the ſides , that is co 

\ [alls fayof CD to EF, and of CG to EH. Bur | 
alſothe reaſon of K ro L is compounded of K to | 

* | KM, Ms and of Mto L; therefore the reaſon com- 
C DE FP poundedof CD roEF, andof CGroEH,is 
che ſame with that which is compounded of K 

ro 
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| MtoLis given : Thercfore alſo rhg.reaſon of CG ro EHis given. 


| a A BKis given by kind, andtherefore the reaſon of AB ro BK is given. Bur 


roM, anJdof MroL(thereaſon of K to L: being the ſame as of Aro :H) 
Bur the reaſon of C D ro E F is the ſame as of: Kro M. : Therefore the other 
rcaſon of CG to E H is alſo the ſam? as of M ro. L. But the ſaid reaſon of 


PLE”: 8 
If two Parallelograms C B and EH, | 
hawing. the angles D and F given, 

G and that a fide hath alſo a given 


K A KE ; 
C1 reaſon to aſide; in like. manner the 
E-\ other fide ſhall bevwe a given; reaſon 
to the other fide. ned <) 
D B F -T 


Conſtrufiton | Er the reaſon of BD to FH 

x | be alſogiven : I ſay thar the 
reaſonof ABto E F is given. ''Forif CB be equiangled ro HE , iris ma- 
nifeft by the precedent Propoſition z bur if. ir be nor equiangled thereco , 
let the right line D Bbe conſtituted, and in the given point Brherein, ler 
the angle D B K be made equal to the angle EFH, and finiſh the Paral- 


lelogram D K. 


DemonfiratiouÞ Oraſmuch as eachof theangles BKL and BAK is oiven, | 
| + rhe other angle K B A is given : Wherefore the triangle 


reaſon of CBto EH is ſuppoled to be given, and »C Bis equalto DK); ft 
theteforethe reaſon of D K ro E His given ; and ſeeing that D K is equi- 
angled ro EH, andthe reaſon of che {aid DK to EH is given, asalfo 
thatof DB ro FH, © thereaſonof BKtoFE isgiven. Bur the reaſon of 
the ſaid BK to B Aisalſogiven: Theretore d the reaſonof AB roFE is 


given, 
SCHOLIUM. 


+EUCLIDE ſuppoſeth there that a Parallelogram having one angle gruen, all 

the other angles are alſo gruen, aud as well the Ancient Interpreters as others , ao 
give the reaſons why , the angle F being grven , the other angle E ſhall be alſo gt- 
ver , it being the remainder of two right angles , for that on the parallel lines E G 
and F H there doth- fall the lize E F , which makes © the two internal angles (of the 
ſame part) Fand G, equal to two right angles, But to theſe asgles* rhe oppeſite an- 
gles G 4ndH are equal , and therefore they are alſo gruen. 

From whence it follows that the angles B D C and F being gruen byſuppoſition , all | 
the other angles of the two Parallelograms C Band EH, are alſs given: There- 
foretheangle D B K having been made equal tothe angle F , the angle K ſhall be 
equal to the angle Ez and groves as thatis : But the angle B A E which « oppoſite 
ro the given angle BDC, #5 alſo given, and therefore B AK which us the re- 

| mainder of two right angles , ſhall be alſo given, in ſuch ſort as inthe triangle 
ABK , the two angles BAK ard BKA are grues, as EUCLIDE auth 


declare in this place. 


PROP. 76 | 
If of two Parallelograms A Band EH, the ſedes abou? 
the equal angles, or about the nnequal angles (yet nevertheleſſe 


given 


— ———————_— Al. 


| INAL 
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given angles ) have to one another a given reaſon, towit (A C 


and E H fball have to one another 4 given reaſon. 


Conftrufion FOr let A Bbe prolonged toE H, andon the righe line C Blet 

the Parallclogram CM be applyed equal to the Parallelo- 
gramEH, inſuch ſort as A C may be dire&t roCN ; that js to ſay, that 
AC and C N make one right line 3 and by conſequence D B ſhall be #gi- 


retly wich B M. 


Demosſtration F;,Oraſmuch then as C M is equiangled and equal to E H, 
the ſides about the equal angles ſhall be reciprocally 

b proportional; Whereforeas B CistoHF, fois FE ro NC. Bur the 
reaſonot BC to HF is given: Therefore 
the reaſon of FEtoN C is alſo given, But 
the reaſonof AC to the ſame E F is given: 
Theretore © thereaſon of A CtoN Cisal- 
ati ſogiven, Wherefore the reaſon of ABro 

| | CM is given; (for it is the ſame das of 
AC to CN.) Burt CM is equal to EH: 

Therefore the reaſon of AB toEH is 
given. 


_— 


ſhall hawe alſo to one another a given reaſon ABCto DEF. 


Conſtrufion Let the Parallelogram A G and D H be finiſhed. | | 
Demozxfiration Gang that the two Parallelograms A'G and DH; have 


——_—_—2 


Conſtrufion AY Ow ſuppoſe AB not to be equiangled te EH, andon the 
right line C B, andin the given point C therein : Let there 

be conſtituted the angle BCK, equal to the given angle F, and fo finiſh 
che Parallelogram CL. 
Demonſtration F,Oraſmuch as che angle ACB is given, and the angle 
BCK allo given, the remaining angle ACK is given : 

Therefore the triangle A C K © is given by kind z and therefore the reaſon 


toEF, and CB to FH) alſo the ſame Parallelograms AB | 


of AC to CK is given ; Bur the reaſon of AC to E F:is allo given: 


b) 14. 6, 


c) 8. p. 


d) 1. 6. 


©) 40-P. 


Therefore the reaſon of CK ro EF is given. Bur the reaſon of B C to 
HEisalſo given, andthe angle BC Kisequal tothe angle F; therefore 
(by the firſt part of this Prop.) the reaſon of CLto EH is given, But to 
the ſaid CL,A B isequal : Therefore the reaſon of A BtoE H is given, 


PROP. 9. 
= * If of two triangles ABC and 
DEF, the ſedes about the equal 
angles A and D,, or elſe abont the 
0 F unequal angles ( yet nevertheleſſe gi- 
wen angles ) bawe to one another a 
VET H given reaſon (towit ABtoDE and 
AC to DF) the ſame triangles 


the fides about the equal atigles A and D, or elſe about 


the unequal angles(neverrhelefle given)have a given teafon to one another, 
| the 


—h—— 
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b) 70. p- 


C)41-I. 


the reaſon 2 of theParallelogram A G tothe Parallelogram D His given, 


But the triangle' AB C is the halt of the Parallelogram A G Þ and the tri- 

angle DEF the half of rhe Parallelogram DH. Therefore the reaſon of the 
triangle ABC tothe triangle D E Fis given. 
PROP. 972. 

If of two triangles ABC 


K- ".. $ary D_, andDEF, the baſes BC and 
/\\| EF, are in a given reaſon, 
BCtoEF, and that from the 
| | angles A andD,therebe drawn 
B G OE H 


" Its thoſe baſes the right lines 
AG and DH, making the equal angles AGCand DHF, 
or elſe unequal (yet nevertheleſſe given ) which ſhall have to 
one-another given reaſons A GtoDH, thoſe triangles AB C 
and D E F ſhall have alſo « given reaſon to one another , t 
wit, ABCto DEF. | 
Conſtrufion For letthe Parallelogram K C and L F be finiſhed, 


Demonſtration FOraſmuch as theangles AGC and DHF are equal, or 

© unequal(yer given) and thar the angle AGC z is equal to 
the angle KBC. But the angle DHF equal tothe angle LE F, thean- 
ples arthe points BandE are equal, or elſe unequal (yer given) and for 
that thereaſonof AGtoDHis given, and AGis equal toKB, Burt D H 
is equal to LE. alſo the reaſon of K BroLE isgiven. Bur the reaſon of 
BC coE Fisalſogiven, andthe angles at che points Band E are equal, 


.or elſe unequal (yer given: ) Therefore bche'reaſon of the Parallelogram 


KC tothe Parallelogram L F 1s given , and therefore the reaſonof the 
triangle ABC to the triangle DEF is given, ſeeing thoſe triangles 
e arerthe one half of the Parallelograms, 


P.R O.P. 73. 
If of two Parallelograms A B 


"© I . L. wm and EG, the frdes about the 

rl en] equal angles C and F, or elſe 
C — , about the unequal angles (but ne- 
x 2 ok F 3 vertbeleſſe given) are in ſuch 


ſort to one another , that as the 
fide CB of the firſt , is tothe ſide F G of the ſecond; ſo the 
other fide E F of the ſecond, 1s to ſome other right line CN. 
But that the other fide A C bath alſo to the ſame right line 
CN #2 given reaſon., thoſe Parallelograms will have alſo to 
one another a given reaſon AB to E G. 


Conſtrafizon | es in the farſt place, Let the Parallelogram A B be equian- 
gledroE G, and having placed CN dircalyro AC: Let 
the Parallejogram CM be finiſhed, 


Demon- 
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Demonſtration FOraſmuch then, as C B or NM its equal, istoFG, 

 *®*ſois EF to CN, and thar the angles N and F are 

_ for N is equal to the angle AC B,which is pur equal to F )the Paral- 

ograms CMandE G aarc equal: Butas ACtoCN, fo dthe Paral- 

lclogram AB is co the Parallelogram C M or E G: Therefore ſecing that 

the reaſon of AC te CN is given, the reaſoh ot AB © EG is alſo 
given. | 4. : 
Confiru3ion 2, NJ] Ow ſuppoſe the Parallelogram A B not to be equi- 
angled to the Parallelogram E G , and ler there be con- 

ſticuted ar the given point C inthe line C By the angle B C K,e<qualto the 

angleEE G , and ſofiniſh the Parallelogram C L. 


Demarſtration 2. (vEcing that each of the angles ACB and KC B isgiven, 

| She remaining angle ACK is alſo given. But © the angle 
CAKisgiven, asalſo the remaining angle AK C: Therefore 4 the tri- 
angle ACK isgiven by kind ; and therefore the reaſon of ACtoCKis 
given. Bur the rcaſon of the ſame A Cro CN is alſo given: Therefore 
©the reaſon of CKtrp CN isgiven. And ſeeing tharas CB is toFG; fo 
iSEF to the right line © N, towhich the other fideK C hath a given 
teaſen, and that the angle BC K is-equalto the angle F, the reaſon of 
the Parallelogram CL to the Parallclogram EG is given (by the firſt 
part of this Prop.) but the Parallelogram CL is equal ro the Parallelo- 
eram A B: Therefore the reaſon of the Parallelogrant A B to the Pa- 
rallclogram E G is given; CEN | 


NN PROP.: 74. Ix ZJans 

If two Parallelogrems ( as in the former figure )AB and EC, 
in equal angles C andF, or elſe in unequal angles (yet newer- 
theleſſe givenangles )bave a given reaſon to one another,as one 
fide C B of the firſt ſhall be to one ſide. F G of the ſecond, ſo 
the other ſide E F of the ſecond, ſball be to that to the which 


the other ſide ACof the firſt bath a given reaſon. 
Or either A B is cquiangled or not ; ſuppoſe it inthe firſt 


Conſtruftion F 

place to be equiangled, and to the right line B C let there 
be applyed the Parallelogram CM, equal to the Parallelogram EG, 
and (ſo poſited, as that AC and CN may be dire&: Therefore # D B 
and B M ſhall be alſo dire (rnat is as one righe line.) 


Demonſtra:ion QEcing that the reafon of ABro E G is given, and that 

C MisequaltoEG, the reaſon of ABtoCM is allo gi- 
ven; and therefore the reaſonot AC toCN is given (ſeeing A Bisro 
CM,basAC isro CN);) and for that C M is equal and equiangled to 
EG, the fides abour rhe equal angles of the Parallelograms C M and 
EG, <arcreciprocally proportionalz and thereforg as C Bis to FG, ſo 
iSEF toCN. Burthereaſonof AC to CNisgiven: Therefore as CB 
isto FG, fois EF rothatrowhich A C hath a given reaſon, 


Conſtru8ion 2. N 


Ow ſuppoſe A B riot to be equiangled toEG, and inthe 
given point C of the line C By ler therebe conſtituted the 


Gg8e8g angle 


—_— 


Ms 


| 


| 


— 
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a)Sch.68.p. 
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| — 


d) 36-1. 
e)Sch.69-p 


a) 74 p* | 


2) 40. p- 


b)8.p. 


—_— 


| 


| reaſon, 


angle BC K equal " the angle EFG, and finiſhthe Parallelogram C K 
Demon ration 2. GEcing then that the reaſon of ABtoE G isgiven , and 
| 4 dr charAB is equal ro C L, alſothe reaſon, of CL to 
EGisgiven, andthe angleB CK is equal to the anzleF , and therefore 
CL < is cquiangledtroE G : Therefore (by the firſt part of. this Prop.)as 
CBistoFG, fois EF to that. ta the which, C K hath a given reaſon, 
But the reaſon of ACto CKis giveh y (as appears by what hath been de; 
monſtrated in the latter part of the precedent Prop.) Theretore as C B 
is toF G , fois EFtorhat ro which AC hath a given reaſon. 
PROP. 79. | 

| If two triangles ABC and 
DEF, zn equal angles A and D, 
or elſe unequal (yet nevertheleſſe 
given) have ts one another a given 
reaſon, as the fide AB of the firſt, 
ſhall be tothe, fide D E of the ſe- 
| cond, ſotbe other ſide D F of the 
ſecond', ſball be to that right line to the which the other ſide | 
A C'of the firft bath a giver'reaſon. | [2654 
Confirufion For let the Parallelograms A Gand D Hbe finiſhed. 
Oraſmuch as rhe reaſon of thetriangle ABC to the trian- 

7 ... gleDEF.isgiven, alſothe reaſon of the Patallelogram 
A G to the Parallelogram D His given. 

Seeing therefore that the two Parallelograms A G and D H in equal an- 
gles, or unequatangles (neverthelefle given) have to one another a given 
reaſony as *A BistoDE, fois DF to thar ro which A C hath a given 


Demonſtration F 


PROP. 76. F 
If from the top A of a triengle ABC, 
given by kind , there be drawn ts the baſe 
B C,a perpendicular line A D, that line AD 
| ſhall bawe tothe baſe B C a given reaſon. 


Demonſtration {Or ſeeing that the triangle ABC is 
i _ given by kind, the reaſon of A B to 
8-0 C BCis given ; andthe angle B is alſo given, But the 
angle AD Bisgiven, therefore the other angleB AD isgiven. Where- 
force * the triangle ABD is given by kind z and therefore the reaſon of 
ABto AD is given, Bur the reaſon of AB to BC isgiven: Therefore 
b chereaſonof A D to BC isgiven. 


PROP. 77. 


If two figures ABC and DEF, given by kind , bavets 
another a givenreaſon , the reaſon alſo ſhall be given of which |. 


A 


you| 


— 


W 


LIMI 


—_—_— 


—— 


EUCLIDES DAT-414. 


you | | 
plea, e of the ſrdes of the other fgure. 

INTE Cenfirufion Þ Or on the right lines B C and E F, 

1A I let there be deſcribed the ſquares 


Dp [BG andEH. 
B —__ _ --- -" as on one and the 


- DT ſame righc line BC, are deſcri- 

. bed twofizures ABC and BG, given by kind, 
a ch- --aſon of the ſaid ABC toBGisgiven: 

bs 3 In 11. . manner, the reaſon of DEF to EH is 
G A oviven and ſeeing that the reaſon of ABC to 


DEF is given, and alſo that of the ſame figure ABC to BG; and 
again the ceo of DEFroE H: brhe reaſon of BGroEH is given; 
and therefore the reaſon of B Cto EF 1s alſo given. 


PROP. 75. 
If a given figure ABC, hath a 
A i 67 F given reaſon to fome reciangled fi- 
= | | | gure DF, and that one ſide BC 
| D 'c hath a given reaſon to one ſide D E, 
C the refttangled figure DF # given 
by kind. 

| Conſlruition | ou on the right line B C let 
the ſquare B Hbe deſcribed, 
FT ——; andtothe right line DE, lerabe Paralle- 
9 logram DK be applyed-equal toBH, in 
ſuch manneras'that GD and:DI may be placed dire&ly, * and by con- 

ſequence FE and E K allo direQtly, rote 


men. et ſeeing thar on one and the ſame right line BC 


| are deſcribed rhe wwo refiline figures ABC and/BH, 
piven by kind ,* Þ the realon of ABC to BH is given, . But the reaſon, of 
the. ſaid ABCtoD F is alſo given : Therefore © the reaſon of B H to 
DF isgiven. But BH isequalro D K : Therefore the reaſon of DK to 
DF iselfo given. And ſecing that B H is equal and equiangled to DK, 
both the one and the other being reQangles , 4 the ſides of thoſe figures 
are reciprocally proportional; andas. BC is to DE, fois DI to CH. 
But by ſuppoſition, the reaſon of BC roD E is given ; thereforealla the 
reaſon of DLtoCH is given; butthe reaſon of DI to DG is allo given : 
(for DI is to DG <as D K to D F:) Therefore f the reaſon of D Gto 
CH is given. Burt CH isequal to BC, ſeeing that BH 1s a ſquare, 
therefore the reaſon of BC toD G is given. +Bur the reaſon of the ſatme 
BCtoDE. is allo given; therefore the.rcalon of DE to D G 1s given, 
and the angleat D is a right angle : Therefore 8 D F is given by kind, 


PRO P.. 9% | 
If twotriangles ABC and E F G , hawe an- angle B equal 


leaſe of the, ſides of one of the figures, to which you | 


E: 


| 


——— 


Cggga by. 
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2a) 27. 3. 


b) 7: 5+ 
C) 28. I- 


d) 33-7. 
1C) 29.1- 
f) 21. 3. 


; fare the angle-F LE < is equal tothe angle L E G. Butthe angle C is allo 
' equalto the ſaid angle LEG, and che angle FLEto theangle FGE*: 


to an angle F . But from the-equal angles B and F there be | 


drawn perpendiculars BD andFH, tothe baſes AC mes | 
EG; and that as the baſe A C of the firſt triangle ABC, 5s 
to the perpendicular BD, ſo alſo the baſe E G of the other 
triangle EFG , 1s tothe perpendicular F H , thoſe triangles 
ABCand EF G are equiangled. | 


Conſtruton Fo: about the triaggle 
| E FG kerthere be de- 
ſcribed the circleE FLG, then on 


F L 
B _ therightlineEG, andin the point 
| E given thercin,, lct there be made 
the angle GE L, equal to the anglc 
C, andlet FL and LG be drawn, | 
and the perpendicular L M. | 
© © AH WO 


Demonſtration QEcing then that tic 

angle GEL is equal 

totheangleC, anditheangle E L G is equal to the angle EFG , = they 
being in one andthe ſame ſegment of. the circle; the third angle E G Lis 
equal tothe third angle A. Wherefore the triangle ABC isalike to the 
eriangleE LG , and the perpendiculars B D and LM are drawn : There- 
forefFas ACistoBD, fois EGroL My, butby ſuppoſition as A.C is to 
BD; fois EGtroF H: Therefore bLM iscqual to FH. But theſaid LM 
is < paralleltoFH: Therefore 4F Lis alſo parallel ro EG, and there- 


Therefore alſo the angle C is equal to the angle F GE. But by ſuppoſition 
the angle ABC is equal to the angle E FG : Therefore the third angle 
B AC isequal tothe third angle FE G :; Whercfore the triangle ABC 
;Sequiangled to the triangle EF G. « a1 | 


SCHOLIUM. | | 

+ Now tht @ACu#t BD, oEG#&to LM, it @hy ſome th ated. 
Foraſmuch-&s the angle C is equal to the angle GE L, and the angle BD C tothe 
angle LM E , eachbeing 4 right angle, the other axgle C B D is equal to the other. 
angle ELM : Therefore 8 as E M MI, ſow CD1DB. __r Fo 
the angle AB C & equal tothe angle ELG, and the angle CB Dro the angle 
ELM, theremainrng augle A B D & equal tothe remaizing angle M LG , 
theangle, AD Bw alſo equal to the angle LM Gy andtherefore the third angle A | 
& equal to the third angle L G M : Therefore has A D@s to DB, ſow GM roML. 
But it bath been demonſtrated that as CD @t0 DB, ſowEMitio M L: Thers- 
fore is AC «BD, ſouEGrwLM. 


. PROP. 8. 

If a triangle A B C bath one angle A giv:n, axd that the 
reangle conteined under the fides ABand AC, compriſing 
the given angle A, bath a given reaſon to the ſquare of the 
other fide B C , the triangle ABC + gives by kind, 


_ 


WW" 


Con- | p 
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EUCDLIDES DATA. = 


Conftrufiion 7Or from the oints Aand B, letthcre be drawn the perpen- 
Fn lar AD and —_ 4 o 


Demorftration FOraſmuch as the angie B A E is given , and alfo the angle 
AEB, the (rings A BB is given * by kind; and rhere- 
fore thereaſon of ABto BE is given: Therefore the reaſonof the re&an- 
 gleof ABand AC to the reRangle of BEand AC isalfogiven (for ir is 
the ſame reaſon bas of AB ts,BE.) Bur the te- 
wy Qangleot AC andBE is equal to the reQangle of 
BCand AD; for that each of thoſe reQangles 
is © double to the trizrigle ABC. Thierefore the'rea- 
ſon of the reftangleof AB and A C to the - 
_— \ of BC and A Disalſogiven. Burthe reaſon of *the 
D C retangle of AB and AG to the ſquare of BC isgi.- 
| ven: Therefore 4 alſo the reaſon of-rhe reAangle of 
| BC and AD to the ſquare of BC is given ; and therefore the 're- 
| ſon of the ri ghc line BC to the righr line AD is given. (For that © the re- 
@anglc is to the ſquare as AD ro BC.) Now let che right line F G given 
| by poſitionand magnitude , be expoſed; and thereon let there be deſcri- 
bedthe ſegment of a circle FIG, capable of an angle equal to the angle 
| A: And ſceing the {aid arigle A is given, alfo- the atrigle in the ſegment 
F LG ſhall be given; and therefore f the ſame ſegment is given by poſi- 
tion. From the point G ler there be creed ar right angles on the line 
FG, the line GH, whick 8 is given by polition : 
| Let itbe ſo made; rhitas B C1515 AD, foF G 
| ___7 Y - maybetoGH ;and' ſeeing that 'the'rcaſon of BC 
| to AD isgiven, aHoithat of F Gro. G His given. 
But FG is given: Therefore h G H 1s given by niag- 
nitude, But it is alſo given by poficzon,.@nd:the 
| point G is given : Therefore che point His i alſo 
| » , Ly, given. Now by the point H let there be draws H1, 
p F parallelto FG, andthatline HI ſhall be given by 
k pofirion. But the ſegment of the circle FI G is allo given by poſition; 
Therefore | the point Iis given, Let the right lines I Fand I G be drawn, 
| and the perpendicular I K : Therefore I K is given by poſition. , Burthe 
poinr Lis given, as alſo each of the points F and G : Therefore ® each of 
che lines FG, FI, and1G is given by pefition and maghitude: Vhere- 
fore ® the triangle F IG is given by kind; andfeeing tharasB Cisww AE, 
ſois F Gro GH, and » thartoGH, IK is equal, aszBCisto AE, 1o is 
FGro IK, and rhe angle A is equal rorheangle FIG : Therefore ? the 
| ctiangle ABC is equiangled to the triangle F 1G, Bue FIG is given by 
kind : Therctere allo the triangle AB C is given by kind, 


OTHER W.ISE. 


| 
| 
| 
} 


ſon of che retangle conteined vnder A B and A C;to'the 
{ {quarcof B C be given : Iſay thartthe rriangle A B Cis given by kind, 


Ir ſecing. the angle A is given, thar ſpace of which 
che ſquare' of the line compounded of BA C is greater 
| hen the ſquareot BC, 4harhagivenrealon to the triangle AB C, Now 


Demonſtration 


\M) 26. p. 


'O) 34+ P» 


—_—— —  —_J__=_ 


d)$ p. 


©) 1.6, 


f) 8. def. | 
| | 
#)4. def, | 


1) 2.p. 
1) 27:P, | 


k)28.p. |} 
D):; 25. P. 


, 


| 


n)29.p. | 


Conſtrafion HD the triangle AB C, whoſe angle A is given,and the rea- | 


p) 7 3+ PÞ* | 


q 67.p- 


| ter that ſpace be D : Therefore the reafon of D to the triangle AB C is 
| | given 


2 — — 


p” 
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|a) 70-p: 
þ) 17. 6. 


£)Sch.52.p 


d) 50ep. 


©) 68 p. 


| Y the reaſonof the ſaidline compounded of BAC to BC is given.” Bur 


given, Butthe reaſon of the triangle AB C tothe reQangle of AB and 


AC is given; * ſeeing the angle/A is given : 
A. 


|... reaſgn of the reRtangleof ABand AC to the 

_ | © ſquazeof BC isallogiveh:, Therefore 5 the 
| reaſon ot the{paceD to the ſquare of B C is 
- given. Wheretere by compounding , t the 
'B. . ,. reaſon of the ſpace D, with the ſquare of 
©. ., B Cto the ſaid ſquare of B C is given: 
Therefore the ,reafon of the.{quare of the line compoundedof BAC, to 
the ſquare of BC is given; (for thar the {pace D with the fquare of-B C is 
equal to the ſqare..of the line compounded of BAC; ) ang therefore 


” 
. 4. 
» 
C 
% . L 7 


the. angle A is alſo given : Therefore w the triangle ABC is given 
by kind. | 


PROP. 8. Dp 
A D If of three right lines A, B,and C, pro- 
Ms. E — portional to three other proportional right 
m— ' lines D, E,andF, the extregms A and [D, 


| ———_——— 


AtoD, end C toF;) "alfy the mennes B and E ſhall be in a 


given reaſon, and if one,extream hath a given reaſon to an 


extream., and the meattothe. mean , the other will bave alſo |- 


ovher.” 
Demwntoation FOraſmuch as the reaſon of 

ta Tt, yen; the re&angle 'of A and D * [hall have a given reaſon 
to the reangleot CT and F, Burthe retangle of A and D 15 equal Þ ro; the 
ſquare of 'B, *ahd the re&angleof C and F co the {quare of F, Therefore 
the reaſon of theſquare of Bxo the ſquare of E is given; and therefore 


a grven-reaſon to the 
AtoD, andof C toF isgi- 


# 


ethereaſon of theline B to the line E 15-al{o- given. 

Again , Ler the reaſon of Ato D, and B:oE , be given: I ſay that 
thereaſon of Cto F is alſo given. For ſecing that the reaſon of A to D, 
and'of Bro Eis given , alſo the xeaſon of rhe tquare of B dro the ſquare 
of E isgiven. But the ſquare of Bis equal to the rectangle of Aand C, 
2nd the ſquare 6f Eo the rectangle of. D and F: Therefore. che reaſon of 
therectangle of 'A'and C to the-rectangle of D and F is given, Bur the 
reaſon of a fide A to a fide D is given: Therefore © the reaſon of the: 
other fide C ro the other ſide F is allogiven. . 


Þ P'R'O P, $4; - 
.. ; Af there be four right lines A, B, C, and D, 


Aoevs proportional, as the.firſk A, ſhall be tothat line 
D——. . :towhich the ſecond B bath a given reaſon, ſo 
the third C;. ſhall be to that to which the fourth 


— 


Therefore 5 rhe reaſon of the ftpace D co the* 
: Feftangle of AB and AC jsgiven. Burtthe 


— 'CandF, are in # given reaſon (to wit, as ( 


A—_—_ 


” Os 


Ls. ad Landes Oe WE. IR 
-_ 


| 


D bath a given reaſon. 
_ Cone) 


— - - 


— 


| 


4 


| which the firſt A hath a given reaſon. | 


| 


| given right line CB, exceeding ir by the given figure AD given. by 
a 


—_—_— 
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593 


he. comma 


a 


| Conſtru#zon Þ ErE bethe line to which Bhagh a given reaſon, and let ir 


be {o as that BmayberoE, as Disto F, 


Now the reaſon of Bro E is given, Therefore alſo the rea- 
& — ſon of D COONS And ſeeing that as Ais to-B, fois 
CteD. And again, as Bisro'E;\fois D co F, by reaſon of equality as 
AntolE , fo 5 wo F.  Buc Eisthart linerowhich B hath a given reaſon, 
| and F that to which D alſo hae given reaſon : Therefore as A is to thar 
ro which B hath a given reaſon ,. ſo Cis to thar to which D hath a given 


-rca(ſon.. 


DemoxſIration 


"Þ:R.O P. 8;. 
If 
—_' - ſuch;ſort to one another, that of any three of 

them A, B, and C;:and x fourth E, taken 
propertionat, to which that line D, which re- 
: . maines of the four lines , bath a given rea- 
| ſon... the four lines A,B, C, and E,, are proportional ; as the 
fourth D 7587 thethird C , ſo the ſecond B ſball be to that to 


_— 


So &|> 


—— 


— 


| Demonſtration FOraſmuch as AistoBas C is toE, the reQangle con- 
| reined under A and E isequal co the rectangle conteined 
| under Band CC ;.abd feeivgthar rhe reaſon of D ro E is given, alſo ſhall be 
giventhe reaſonot the rectangle of A and D tothe: reRangle of A and E 
(for Þ iris che ſame reaſon as ot. D ro E.). But the reatgle of AandeE is 
equal ro the re&tatglt of Band C : Therefore the reaſon of the retangle 
of Aand Dro the teRtangte of Band C is given. Wheretore casD isto 
C, ſoisB to thar ta which A hath a given'reafon, & 


PROP. 84. 
IF two right lines A B and AE compre- 


bending a given. ſpace AF ine given an- 
gleBAE, andthatthe one A B be greater 
then the other A FE by a given lime CB, 
a _' alſo each of the lines AB and AE s 
-Q-: "3 grven, | 


For ſeeing that A B is greater then AE by the given line 

|  ....*CB, the remainder AC is equal ro AE: Finiſh the 
Parallelozram AD. Therefore. ſecing that AE iscqualto A C, the rea- 
ſonof AE to A'C is given,,, and the angle A is allo given: Therefore 
2 A ÞD isgiven by kind. VVherefore the given ſpace A Fis applyed to the 


« » RP > 


- 
* 


Demonftratuon 


kind; and therefore Þ che. breadth of. che excefle is given. Therefore 
AC isgiven. ButC B isalſagiven : Therefore the whole AB is given, 


four right lines A, B, C, and D; are in | 


a)Sch.6r.p. 


b) 59+ Pe 


But AE is allo. given: Thezctore. cach of the right lines AB and AE 


iS gLven, y | mi\ | nd # 
ial | PROP.| 


LI I—_— —_ —_ II 


— 


. 
— — I # # a 
_ _ — _————— — by 
6. Wh — 


| 


| 


EUCLIDES DATA. 


b) 2. To 


C) I Þ» 
d)1-6. 


f) 8. p. 


©8. p. 


h)8. 2. 


a) 11 def. 


e) 5O- P+ 


PROD. 85. 
If two.right lines AC and CD, docom- 


'»D ÞF Þprebend « given ſpace AD ina given angle | 
a ACD, the line compounded of thoſe lines 
| AC and CD is given, alſo each of thoſe 
Jr ——_ lines AC and CD # given. 


'* Conftrufio FOr let A C be prolonged to the point B, 

and let C Bbe put equal roC D, thenby 
the point B let BF be drawn parallel to CD, and ſo finiſh the Paral- 
lelogram C F 


— 


DunafſoaaCQEcing then that C Bisequalto CD, and theangle DC B 
is given; for that angle that followes is the given angle, 
and therefore * the Parallelogram D B is given by kind; and again, wh 
ing that the line compounded of A CD is given, and C Bis equal to CD, 
alſo A Bis given, And thus tothe righeline A B there is applyed the given 
ſpace AD , deficient by the figure D B given by kind and thereforeb the 
breadchs of the deteQsare al{ogiven : Therefore the tight lines D C and 
C Bare __ But the compounded line A C Dis alfo given : Therefore 
ceachot the lines A C and C D is given. 


PROP. 86. 
A If two right lines AB and BC, docom- 
prehend a given ſpace AG, ina given anglc 
_ B ABC, the ſquare of the one B C is greater then 
E the ſquareof the other AB, by a given ſpace 
(yet in a given reaſon )- alſo each of thoſe lines AB and BC 
ſoall be given. 


Demonfiration F: Or ſecing that the ſquare of BC is greater then the ſquare 
of ABby a givvn ſpace (yetin a certain reaſon.) Ler the 
given ſpace be taken away, that is to ſay, rhe reRangle contEined under 
C Band BE: Therefore © the reaſon of the remainder , Þ which is the 
reQangle conteined under BC and CE cothe _— of A Bis given. And 
foraſmuch as the retangle F under A Band B C is given , and alſo that of 
CBandBE, their © reaſon is given. Bur as the reangle under A B and 
BC is to the re&angle under CBandE B, dſo A Bisto BE; andrhere- 
fore the reaſon of ABto BE is given; Wherefore < the reaſon of the 
ſquare of AB to the ſquare of BE is alſo given. But the reaſon of rhe 
ſquare of AB to the re&angle under BC and CE is given: Therefore 
falſothe reaſon of the re&angle under BC and C E to the ſquare of BE 
isgiven. Wherefore the reaſonot four times the reangle under B C and 
CE to the ſquare of BEis given; and by compounding , 8 the reaſon of | 
| four rimes the reangle under BC and CE, with the ſquare of BE to 
che fquare of B Eis given. But four times the reQtangle of BC and C E, 
with the' ſquare of BE , his the ſquare of the compound line BCE: | 
Thereforethe reaſon of the ſquare of the compound line BCE to the | 
ſquare of BE is given: Whetefore i the reaſon of the line compounded 
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| the linePE.is given. Wheretore B Cis allo giver ,. ſeeing gs the rea- 
ſon of BE to. , and 


BC.coBEjs given; and therefore thegcaſen of the onely line BCroBE. 
| Th 


þ 


b tothe iq 


| of the 124. Elemgnt 3 and alſo that the ſpace or Parallologram ml 4 


{ ſquare of BE isgiven; W9 cherefore, the reaſon of .chequadrupla of: the 


{ withche ſquare of-BE, rothe ſaid ſquare off BE is given; But four times 


— OTIS 


of BC and CEroBE is given , and þy compounding, * the reaſon of the 


; 


compound ot the lines RC, CE, and BE, thar is to ſay, the double of 


isalſo given. Buras B CistoBE, the reangle under B C and B 
e of BE: Therefore the reaſon of, the reQtangle under B 
andBEto the ſquareof BE is given; But.the 1eRangle of BC and BE 
is given: Therefore = the {quare of BE isalſogiven., and conſequently 


C. is given. But the ſpace A C is given alſo the 
angle B: Therefore nAB 1s given, Whetefore each of che lines AB 


and BC is given. 
SCHOLIUM. 
+ Inflead of 11isg in this place what is under, &c, ] wechave uſed this Word 
ReRangle , it nat by Oh followes' that ſuch uſt tention of 
EK CL,1 DEgſeriuy be makes. uſe in the ſaid Demouſtration of 


angled , it miy be reduced thereto, kingoy C, andin The giuen Pot 
x/obr anvleC B A), (045 that there will be tiv lograms colfiituted onpne and 
the ſame baſe BC , and between the ſame Parallels, as in the&gth, Prop. meanes 
wbereof this contluſion is drqun: — 


.<C .Note this ſerves alſo for the next Propolition, 


PR:O P. 8$7.. 


If iworight lines AB andBC, docom- 
| | prebend a given.ſpace AC, ina given an- 
'C _:\B .,gle B, the ſquare of the.one BC, -35 greater 
then the ſquare of the'#ther'A B, by a given 
ſpace , alſo each of thoſe lines ABand BC ſball be given. 
. , , A 1 , ? 


Demonſtration Þ: Or ſeeing that the ſquare pf B C i greg | 
2 - of ABby a given [pace :* Ler the giver "ſpace be taken 
away-.,. and. lepthe.reQangle be conteined Under B-C and*BE * There- 
fore the remainder, * which is rhe reangle of. BC/and GE, is equal 
rothe ſquare of, AB, , And ſeeingthar the ferhapgic of BCand BE is gi- 
vert, and alfothe ſpace or retangle A C; the reaſon of the ſaid teRavgle 
of BC.and;BE,to AC is given. | But as, Þ the rectangle of BC and 
'BE is tq the redtangle of AB and BC, ſpois BE. o AB : There- 
fore the rcaſon, of BE to AB is given ,, and. therefore.< the reaſon of 
he "ſquare of the ſaid DE to the ſquare gf; AB. is alfo given., Bur 
to that ſquare of A B the nha_ of BC and C K is cqual: 
Therefore the reaſon of the ſaid rectangle of BC and CE to the 


DTT 


ter thenche { uare 


ſaid reangle of BC and CE Jha ſquare.of BE is alfogiven ; and. by 
compounding , the reaſon-of fortr times the re _—_ and CE, 


the geangle of, BC and C E, withthe fquare of BE, <is the ſquare of 
the compound line .BC E : Therefore- the reaſpn of the fquare of chat 


compound line B CEtothe ſquareof BE isalfogiven; and therefore the 
reaſon fot rhe compound line BCE to'B E'is given. Wheretore by com- 


| 
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a) 31.3. 


b) 40. p- 


C) 2. p- 


a)t-p- 
b)43-p- 


| . 


- poun ling,s che realon of rhe ſaid compound line BCE and EB,that is to ſay, 


twice B C to B E is alſo given; therefore the reaſon of rhe only line BC to 
B E is given. But the realon of the ſame B Eco A Bis alſogiven: Therefore 
h che reaſon of AB taBC is given, And ſeeing that the reatonof BCroBE 
is given,and that as the ſaid BCisto BE , ſotheſquareot B C ito there- 
| angle of BC and BE, rhe reaſon of the ſquareot BC tothe refangle 


; of BCandBEisalſogiven. Bur the ſaid reQangle of BCand BE is gi- 
| Ven, it be 


the ſquareof B C kis given, and therefore rhe line B C 1s given. Bur the 
reaſon of the ſame BC to BA is given, therefore A Bis alſo given. 
.PROP. 88. 
| C nitude, there be drawn aright line A C, 
EN which ſhall take away a ſegment ABC, 
A Ng which doth comprehend a given angle 
magnitude. 
ConſtruSion F;Or let D be the center of the cir- 
| cle; and ler the diameter thereof 
Demonſtration FOraſmuch as the angte A CE is givensfor 2 it is a right an- 
os .Bur the angle A E C is alſo given , and therefore the 
other angle CAE is given. Yheretore the triangle ACE Þ is given by 
magnicude, ſ{ceing that the cigcle AB C is given by magnitude. Therefore 
c A Cisalſo given by magnizude. 
| @ right line AC, given by magnitude, that line A C will 
| z4ke away a ſegment ABC, comprehending agiven angle. 
| Conſtrafiion Fe: having taken the point D for the center of the circle , 


that which was taken away, and which was given. . Therefore 
If inacircle ABC, given by mag- 
D, | AEC , that lins AC 4 given by 

ADE be FRE - and let E C be joyned. 
kind; and therefore the reaſoniof E Aro AC is given. But AE is given by 
If in a circle AB C, given by magnitude , there be drawn 
- nag Let the diameter A D E be drawn, as alſo the righr 


| Demonſtration FOraſmuch 2s each of the right lines AEand AC are given, 


- thereaſon of the line AEtwo AC is giveng and the angle 
ACEisatighr angle: Therefore dche triangle ACE b given by kind, 
| and thereforeche angle AEC is given. 


PROP. go. 


| | 
Fo. | 
| If in the circumference of a circle ABC given by poſition, |. 


and by magnitude , there be taken a given point B, and that 


from that point B, to the circumference of the circle ABC| 


| there doth bend a right line BAC, making a given angle 
|'B A C the other extremity C of 'the bent line ſball be given. 
Conſtrufion g> Or let the center of the circle be D , and let the righe lines 
Fs D and BC be drawn. 


ll —o_ 


el 


—_— 


Demon- 
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Demorfliratio» FP Oraſmuch' as each point B and Dis 
: | given, the right line BD, ais given 
by poſicton z and ſeeing that the anglg BAC is given, 
cheangleBDC is alſo given. Wherefore to the righ 
7 | line BD given by poſition, and in the pojnrt D given 
| therein, there is drawn the. right line G D, which 
' Mmakes.the given anzle B D C; and therefore Þ the line 
"'R C DC is given by poſition. Bur the circle ABCis given 
. by poſition and magnirude : Therefore < the right line 
DC is given by poſitionand by magnitude. Bui rhe 

point I is given : Therefore 4 the point C isalfo given. 


PROP. g1, 


If from a given point C, there be 

drawn a right line C A, which ſhall 

' touch 4 circle A B, given by poſition ; 

that line C A is grven by poſition and 
by magnitude. 


Conſtrufion Fi Or having taken the point D 
for che center of the circle, 


ler the right lines D A and D Cbe drawn. 


Demonſtration F'Oraſmuch as each point C and D isgiven, the right line 

CD «is given by poſition and by magnitude. Bur the angle 
CAD disa right angle ;. and therefore the ſemicircle deſcribed on C,D 
ſhall paſſe by the point A : [Let ir then paſſe by that point, and ler the ſe- 
micircle be DA C : Foraſmuch as the ſame D A C < is given by poſition 
and alſo the circle A BE, 4the point TY gt Bur the point C is alſo 
given : Therefore < ttc right line A C is given by poſition and by 


magnitude; | 
PRO P, 92, 


If without « circle ABC, given by 


| "iS poſution,there be taken ſome point D, and 
"> IS from that given point there be draws 
| . 4 right line D B, cutting the circle , the- 


E . ” ® refangle compriſed a the whole line 
B D,end the part DC, between the point 


D. and the cireumfercnce convex A C 


ſhall be given. 


Cenſftruftion 7 Or from the point Dler the right line DA be drawn, which 
” Fu couch S circle in the point A. 


ation x Herefore D A * is given by poſition and magnitude ; 
BET Mfr rherefore the ſquare of the ſaid D A is >givey. But 
the ſaid ſquareof ND Ais equal < roche retangle of BD andD C: Therc- 
fore the ſaid reangle of B Dand D C is allo given, 


Hhhhz2 OTHER- 
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a) 26.p- 
b) 18. 3, 


c) 6, def. 


d) 25. p- 
E) 26. ps 


a) 91+ Þ» 
bd) 53-P» 
C) 36. 3» 
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EUCLIDES DATA. 


right line A D prolong ir to'the points E and F. £T 
Demoaftration FOraſmuct as each point'A aftd 'D is given, the right line 

AD 2 is givenby poſition.” Bur the circle BE C is alfog | 
ven by poſition : Therefore each point E andF is alſo given by poſition; | 
and the point A is given. Wherefore cactline b A E and A F is givert-: 
Therefore the reQangle of the ſame lines AE and A F'is given; and'is 


Cy 


90 THER W I SE. 
Conſtrutton Ti E be the center If the circle, 
Se /and by the ſame cener ler there 
be drawn from, the point D the righ line D A. 


C Demonſtration FOraſmuch as cach pint D and 


| tude : Therefore each point Aand F < x given, 

and the point Dis aifo gtien; and therefore {each line AD ant F Dis 

given, Wherefore the reQangle of the lines AD and DF is atſsgiven. 

But the ſaid reftangle of A Dand DF is equal tothe rectangle of DB and 
D C: Therefore the retangleof D B and D C is given. 

| PADS 93. 

E If in a circle. given by poſition there be 

<< taken a given point A, andby that point 

| A: there be drawn a right line BC to the 


circle , the rectangle compriſed under the 


ſegments of the fame line BC ſhall be 


B\_ —— 
CEE given. 


the circle, and having drawn the 


i 


equal ro the reQangle bof AB and A C : Therefore the 1aid'reRanyle: 
of AB and AC 1s given, hi pay 
PROP. 94. I 
Tf in @ circle AB C, given by magni- 


C andthat the faid angle being in the ſeg- 
ment 1 ext into two equal parts, the line 
componnded of the right limes B A and 
AC, which comprehend the given angle 

BAC ſball bave a given reaſon to the line AD , which doth 


tude, there be drawn a right line BC, 

which doth take away a ſegment which 

| £5 es doth compre head: x given angle ABC, 
D 


| divide that angle into two equal parts; and the retangle con- | 


teined under the line compounded of thoſe lines BA and AC, 
comprehending the given angleBAC, and that part ED of 


the interſe&ing line which s below the ſegment between the | 


baſe B C and the circumference , ſball be given. 


— 2. m ——_—_ 0 _ * <_—- 


—_— 


: E is given, therightine DE is | 
d given by polition. and by magnitude. Bur the |} 
circle ABCis givenby pofition and br magni- | 


_ Conſtrufiton FOr ler D be taken for the center of | 


a. 


 —_—_ 


_— 


- 


Cons | 


i. 


: 
: 


/arepiven: )''Therefore che reangle vhdor' 
'ED isalſo given. 


| 


] 


\For ſecing thacrhe triangte A E Cis equiamgled td cherrianzle BDE, (for 


| che compotitid fine BA Ciso CB, ſo is AD roB D; and by permuation, 
as. the compound line BAC isto A D, fois C BroBD. But thereaſonof 
\CBroBDis given, ſeeing that each of choſe lines is given Therefore the | 


- 


| EUCLIDES DAT 4. 


| . . ConſtraFon Let BD be drawn. TIE. > yJ - 12 M | 
| Deminſtrgzon f Oraſmuch .as in che, circle ABC, given by magnitude, 


ſcament,3 A-C | 
given ;. and aherefore BD is alſ9 EAVER: Thexefo 
B Db isgiven. And ſeeing that the giben angle B 
parts by the right line AD, as © B A/ts e6 © AL i 
compounding 
as BACisioBC, ſoisCAto CE. And lecing that the angle BAE is 
Eqtia/ro.theangle C AEairid theanghe A CE « tothe angleB D E, the 0- 
therangle AE Cis ro:rheocherang'e ABD; and therefore tie rri- 
ange ACE is equiangled ro the-eriangle ABD : 1 herefore cas ACis 
toCE, fois ADrwoBD. Bucas A Cisto CE, forthe line compounded of 
B'Aand AC isro B C: 'Therefore asthe compound lme BACisw BC, 
ſo.is A D 66 BD z_ aadby permuracion, as the cempotiad line BAC is ro 
AD, ſoisB C to BD;: Burthe reaſon of B Co B D is given: Therefore 
the tealon of -thecompounline BAC to ADisatto given. Moreover, 1 
fay that the/reangle under. the conipound line BAC and E D is given. 


12 


l 
0 iSBE rtoCE, andby 


'theangle A CE 4isequatrorhe arigls DE, andtheangle AE Cfiothe 
angle BE D) as B Dis roDE,fo is A Cty C Ez Buras ACis to CE; fo 
'ts-alfo the compound line B AC roBCt Therefore as' che —_— line 
BACisro BC , fois BD' ro D E. Wherefore the refan Ie of the com- 
'pound line BA C and DE'8 is equal ts the reRangle 6f B C and BD. But 
the retangteof BC and BD. is given, tfor that thoſe lines BC and BD 
che cormpotind Nine BA'C ghd 


0T BSE IEES E. PEE 
: 7#0:F- Pe C A be prolonged to the point 
ge Þ L: , and let AE be pur ——_ ro 

BA', andlerÞ E and BD be joyned, 

"Demo;ſtrarinFOcaſmuch as the angle B A C 
© * 38 double to cach of % angles 
CADandAEB (for the angle BAC is cut 
- into two equal parts by the line AD, and 
'-* equal hate rwo angles ABE and AEB, 
* which Tom the angle A BE is equalto 
the angle CAD, that is eo fly, k to the angle 
CBD, adding therefore the common angle 
AB C,thewholc angle ABD ſhall be equal to 
| ” the whole #igle P BE. Burthe angle A CBis 
k equal-tothe angle A D B:  Therefote-the third angle AE Bis equal to 
thethird angle B AD , and therefore' the rrjangte CE Bis cquiangled ta 
che triangle A-BD : Wherefore as C EistoCB,fois AN@SBD. But the 
ri&he line CE is compounded of che two lines CA and AB: Therefore as 


reaſon of the compound line BAC to AD is alſogiven. And ſeeing thar 
che triangle C E B is equiangled to the trianzle P B D ( for the an- 


there is, drawn the. right line B C,, which rakes away” the 
camprehending.che given.angle BA ©, that line B ©* is 
re thereaſon of BC to 
AC iscur in woequal 


, as BACistoCA, fosBCroCE, andby permutation. 


f) 15. 7; 


9) 16, 6, 


h) I2-H, 
L1) 5. Is 
k) 21, 3- 


cle A FCis eqral | to the angle BFD, and the angle-ECB m=tothe 


| 


pound 


—_— — 


cs 


m) :t. 3.* 


angle A DB)as ECistoCB, fois BD co DF. But E Cis equaltothe com- | 12) 16.6, 


' ” 


_—_—— . 
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0) 26,29.3- 


_— 


pound line B AC : Therefore as the compound lineBAC is 0CB, fois 

BD to DF. Wherefore ® the rectangle of the compound-lineB AC and 

D Eisequal to rhe recrangle of CBandB D. Butthe refangle & CB and 
B D is given , conſidering” that'each of the lines CB and B'Dis given : | 
Therefore the reQangl\e of the compound line BAC and DF isg ven. 


OTHERWISE. 
i ConflrufionF Et A C be prolorged to 
: f Lt: andler CF be put &- 
. qual ro A'B, and lerthe right.lines BD 
and D.F be drawn. . .: | 
Demo:iration F7 Oraſmuch. as B Aise- 
qualtroCF, and *BD 
to D C,the two ſides A Band BD are 
equal to che two fides CDand DF, 
« each ro his correſponding fide, and the 
.; angle ABDis _ to the angle DCF, 
| F' P{ceing that the four ſided figure ABD 
C is within the circle : Therefore the baſe A D is 4 equal to the baſe D F; 
and theangle DAB to the angle DFC. Butthe angleB AD is given, 
(being the half of the given angle BAC.) Therefore che angle D F,Cis 


pound of BAand AC, forthatCF isequal ro AB: Therefore the-rea- 
ſon-of the compound lineB ACro ADis given: Theſame demonſtration 
will ſerve to ſhew that the rectangle conteined under the compound line 
BAC and ED is given allo. ct 

; PROP. 


| $5. 

A. If in the diameter B C of acircdle A B C given 
by poſition , there be taken a given point D, and that 
from. that point D'there be drawn a right line D A, 
to the circumference of the circle. But from the ſefi- 

C oof the ſaid line there be drawn a rrght line AE, 

 » perpendicular therego , and by the point E. where that 
perperatcular, doth meet with the circumference , 
there be drawn a parallel E F, to the Wrſt line drawn 
AD , that poixt F in which the parallel meets with 

the diameter, is gruen ; and the reflangle conteined under the parallel lines AD and 

E F &« alſogruen, 


E 


F ,. 


right line A G be drawn. 


Demonſtration; Oralmuch asthe angle A E G is a right angle, the rightline A G 

is rhe diameeer of the circle, But BC is allo the diameter: There- 
fore the polnt is the centex of the circle. Now the point D is given; and there- 
fore «the line DV H1s gen oy nagalcade. But (ceing that AD is parallel ro EG, 
and A HequaltoGH; bD HisequaltoFH, and A D to FG; (tor the angles 
AHDandFHGc are equal, and 
lineDH is given: Therefore FH is alſo given. Bur cach of thoſe lines D H aud 
HF is alſo given by poſition;and the point H is given : Therefore e the point F is 
alſo ou And (ccingthat inthe circle ABC given by poſition,is taken the given 

int 


| and through the lame is drawa the right line E F G; the re&angle under 
FandFGfis given, But FG isequa}to AD. Therefore the retangle compre- 
; hended under A D and E F is given. Which Was tobe demonſtrated. 


THE END OF EUCLIDES DATA. 
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ſoalſo. ButD AFisalſogivens Therefore the triangle A DF is givenby | 
kind. Wherctore the reaſon of F A to AD is given. But A Fis the my | 


Conſtruttion [Fr the right line ,EFbe prolonged to the point G ; and let the 


AHand FG Hd4arc alſo oquar) Bur the | 
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MoſtIlluſtrious and Moſt Excellent 


Franciſcus Maria It 
P RINCE OF 


URBIN. 


Hen John Dee of London, 4a man of 
ws wit , and regular one 
( Moft Illuftrious Prince)going away, 
left with me this little Book of the 
Diviſions of Superticies, 4 a token or 
teſtimony of bis affeGion towards me, 
be added, that nothing could _— 
more wekums to him from me, than 
that it might by my means come into 

the hands of thoſe that are deſirous of learning, eſpetially of 

the Mathematicks. Therefore I being moved both with the honeſt 
 minde and intent of the friendly and moſt learned man,and alſo 
much taken with the marvelous benefit of the Book, for that 

I knew there was not any ſuch thing extant among us, I have 

now moſt willingly endeavoured to ſatisfie bis deſire, and as be 

requeſted me, have not ſi uffered this Treatiſe to conſiſt in a 

| Fran tens! diviſuon : for what things the Author of the Book 

bath at large comprehended in many Problems, I bawe compen- 


[i 111 diowſly | 


— - i - , a * " 
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lm. 
* at 


diouſly compriſed and diſpatched in two only; yet ſo, as that 
from #hemit may clearly appears in what ſort thoſe ſections 
| mightin otber Figures bg infinitely produced. In which thing 
j, (if Emiſtake not), very profitable, I bawe boths obeyed the 
? # Friend, and alſo promoted their Studies, who are 
ted with this moſt Noble and Excellent kinde of Learn- 
ings. For \it can hardly be conceived, bow great a belp and Or- 
nanont.,' this attempt wall bring to him, that endeavours to be 
a Geometrician, ſo as he refuſe not to beſtow good pains there- 
in. Therefore this produG of common induſtry (ſuch as it is) 
I reſolved ſhould come forth adorned with your moſt Excellent 
Name; tmtil I carefully trim up for you ſome more conſiderable 
teſti monies of my engagements to you; both for that I have con- 
fe ed alEmy endeavours to your bounty (to which [amex- 

| feeddimgly obliged) and alſo becauſe I conceived that world be 
moſt acceptable to'Dr. Dee, who by the renown of your famous 
Court was drawn hither, with the pains of a tedious Journey. 
Farewell, and be pleaſed conrteouſly to continue in your de- 


fending and cheriſbing of Learning and its Friends. 


Fredericus Commandinus, 


FREDERIC COMMANDINE E 
WIE & + + B IN. 
lohn Dee of. London 


Wiſheth Health and all Happineſle. | | 


— 4. 4 
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7 JAving now tha many years ſet my ſelfe 
chiefly (my moſt learned F rederick,} 
how to preſerve from utter ruine, the 

| ' moſt famous moniments of our Ance- | 

_ ſors (ſuch. as I could) in all the more | 

| curious or elegant kinds of Philoſophy; | 

leaſt that either {o worthy men ſhould | 
be robbed of their due renown; or we 
longer want the ich abundant benefit of ſuch Books. Iay | 
that 1 ſo beſtowing my pains among other moſt ancient wri- | 
tings of Philoſophers, . did at length happen upon. this {mall | 

Book, written, indeed, in a very blinde ilfavoured CharaQter, 

and alſo by reaſon of its age, hard to be read. But that 1 | 

might the better ſee, I uſed helps to my fight: and by often 

ſtudy and exerciſe therein, I got the knack of reading ir. [ 

Whereupon being hereby better pet{waded of the excellencie | 

| and worth of the Book, Learneſtly wiſhed.-that the ſame 

might forthwith be communicated to the Society. of Philo- 

ſophers. But while I was pondering this in my minde, 1 found 
none more worthy. than your ſelf (my Commandine ) in this 
our age, to enjoy theſe our Labours; who have alſo your own 
ſelfe revived certain moſt excellent ' Works of Archimedes 
Liii2 Es ang | 
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and Ptolemee almoſt loſt, and have brought them forth into 
pnblick view in a moſt magnificenr drefſe. Theretore this 
little Book, as a perpetual pledge , cven of the afteQtion 
wherewith Lever embrace you, 1 commir to you and yout 
truſt; and do earneſtly beſeech you , that you will not ſuffer 
this our common labour to go forth into the World deſtitute 
of that adornment wherewith you are wont to ſend abroad 
others. Yea, [ſurely hope (if I well know you and your en- 
deavours)that you will ſome time or other ſo enrich this ſub- 
ject, as that you will neither permit it to reſt in a Pentago- 
+ | nal form; not ſuffer the Solids themſelves. Jong to want the 
like SeQions by Plains. Verily, if you would but a little put 
forward theſe things, they will by themſclves go on tg the 
-| other kindes of Superticies. But that they may be applyed 
to Solids rhey will require your ſound knowledge, and wore 
than ordinary pains in the Mathematicks. As for the Au- 
thors name, I would have you underſtand, that to the very 
old Copy from whence I writ it, the name of MACHOM| T 
BAGDEDINE was put in Ziphers or CharaRers, (as they 
call them) who whether he were that Albategnus whom Co- 
pernicus often cites as a- very conſiderable Author in Aſtro» 
nomie; or that Machomet who is faid to have been Alkindus's 
Scholar, and is reported to have written ſomewhat of the art 
of Demonſtration, 1 am not yet certain of : or rather that! 
| this may be deemed a Book of our Exclide, all whoſe Books 
were long fince turned out of the Greeke into the Syriack and 
Arabick Tongues. Whereupon, Ir being found ſometime or 
other to want its Title with the Arabians or Syrians, was ea- 
ſily attributed by the tranſcribers to that moſt famous Ma- 
thematician among them, Machomet : Which I am able to 
prove by many teſtimonies, to be often done in many Mo- 
niments of the Ancients 3 and certain friends of mine doe | 
know (that I may bring one of many) that we have by this 
means reſtored one {mall Book, incomparable in occult and | 
myfticall Phyloſophie , of that moſt ancient and excellent 
Phyloſopher Anaxagoras, every where now through many a- 
ges enobled with the name of AriStotle to Anaxagoras him 
{elfe , and that by moſt ſure proofs. Yea further, we could 
not yet perceive {o great acuteneſſe of any Machomet in the 
Mathematicks,from their monuments which we enjoy,ascve- 

rywhere) 
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| rywhere appears in theſe Problems. Moreover,that Euclid alfo! 
himſelfe wrote ane Book mT: %ugiorwy, that is to C ay, of Di- 
| wviſtons, as may be evidenced from Proclus's Commentaries 
upon his ficſt of Elements : and we know none other extant 
| under this title, nor can we finde any , which for the excel- | 
lencie of its treatment, may more rightfully or worthily.be | 
aſctibed to Enclid. Finally; I remember that in a certain 
| very ancient piece of Geometry, I have read a place cited 
out.of this lictle Book in expreſſe words, even as from amoſt 
>certain work of Euclid. Therefore we have thus briefly de- | 
clared our opinions for the preſent, which we deſire may 
carry with them ſo much weight, as they have truth in them. 
Andif any man ſhall obje& ro me, that that title, of Diviſi- ! 
ons doth not denote the {e&ions of Magnitudes into their 
| parts, but the diviſions of Genzs's by their differences into 
Species, like as the merhodicall diviſions of Points, Lines, 
Angles, Figures, and the ike; ſuch as we have in our demon- 
ſtrated work of Mathematicall Acribologie ſhewed above 
five huudred : truly I confeſſfe, that this alſo may in proba- 
bility be ſaid; but yet how truly, is not more manifeſt yet to 
me, than our conjecture 1s to him. But whatſoever that 
Book of Euclid was concerning Diviſions , certainly this is 
ſuch an one as may be both very Profitable for the ſtudies | 
of many, and alſo bring much honour and renown to every 
moſt noble ancieat Mathematician ; for the moſt excellent 
acuteneſſe of the invention, and the moſt accurate diſcuſſing 
of all the Caſes in each Probleme : and fo much for this, 1 
will now dire& my diſcourſe to you , who arte hercin to be 
| greatly intreated by me, that you would with all poſſible | 
diligence advance your moſt weighty and uſefull labours, 
which you did yeſterday moſt courteouſly ſhew to mein 
your Study. For ſo you will make the faireſt way to. perpe- | 
cuate your fame, who have in {o few years , put forth many 
Books, ſo happily, ſo neatly, and ſo many of your own': 
who alone in our time doſt adorn the moſt excellent Princes 
of Mathematicians, Archimedes, Apollonius, and Ptolomens, | 
with their due luſtre. So you will reſtore a new and won- | 
derfull livelynefſe to Mathemarticall Learning much decayed: | 
and fo you ſhall now at laſt oblige me wholly to your telfe | 


by many engagements. And [ intreat you, that ſo ſoon as | 
this 
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1 Library. Now my purpoſe of Travell calls me away , leſt 1 


this Book is printed, you will be pleaſed to ſend a copie or 
two thereof to the moſt Noble man, and ſingular patron of 
all good Arts, and ſpecially of the Marhematicall , Sir Fi/- 
liam Pickering Knight, my exceeding great friend, living at 
London. For then they will moſt readily be conveyed ro my 


ſhould be pur to undergo a greater trouble of this ſcorchin 
Seaſon round about us, before 1 can ſhejter my ſelfe-in the 
Roman ſhades.  Farewel, therefore, the honour and renown 
of Mathematicians ; farewel my moſt courreous Comman- 
dine. And1 very earneſtly beſeech the great God, that he 
will vouchſafe to bring your excellent atrempts by his ſpecial 
| favour, to their deſired ends. 
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TO THE READER 


Am bere to adwertiſe thee ( kinde Reader ) that this An- 
thor which we preſent to thee, made uſe of Euclid zran- 
ſlated into the Arabick Tongue , whom afterwards Cam- 
panus made to ſpeake Latine. - This 1thought fit to tell 
thee, that ſo in ſearching or examining the Propoſitions which 
are cited by him, thou mighteſt not ſometime or other trouble 
thy ſelfe in vain, FAKEVWEL. 
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DIVISION OF SUPERFIECIEES: 


PROP. 1. PROBL. 1, 
By 4 line drawnfrom at angle of a triangle , to divide that 
triangle according to @ proportion given. 


rg & [| EccherrianglebeABC, andletir be required to 
A. | dividethe ſame by a line deſcending from the angle 


A m proporiton as E to F. 
' - DivideBC inD inproportion as EtoF, and ® having 
/  drawntheline AD, that line AD divides the triangle 
* 8sisrequired Þ, 
PROP. 2. PROB, 2. 
To divide a triangle given according ts a proportion gi- 
wer, by a line drawn” from a point aſſigned in the ſide of the 


triangle. 


| Bo the triangle be AB C, in whoſe ſide B Clerthe point D be aſſigned,; 
| 


fron whence ir is required to draw a line dividmg the triangle ac- 
cording to the proportion of Mto-N ,-draw' D A. From that end or ex- 
Mc. E quent termi of the diviſion ,-whiich for Examples ſake ler 
is hl * berhe point C, Draw —_— D Acrill ir meetia the 
pointE with che line B Aextended (rhat they will meet 
15 manifeſt *. The m9 ar of 'M to N will be either 

| ' equalto the propottiotiof'B A to A E , or greater, or lef- 
B'. .Þ ©.er. Lerfirſt che proportion be equal, therefore bthepro- 

| pettion of the triangls B A'D to thettiangle A DE, is as the proportion 
of 'M(to N: Bn; <the trianvte- AD B is equal 're'the © KIIC 
Therefore 4 the proportion of the'rtiarigle A BD ww therriangleA DC, 
is as propogiong? M to N; Which was co be proved. * 
© Secondly, Let the proportion of M'to N be lefler theri the pro 
of the litie B A'to ehehrie A'E ; rherefore divide thei line BB-accordinges 
the proportion'of M'to'N , and ler the divifion-fall heeweeri Band A «, it 
willfall inthepoinr F'; and letthe line DF be drawn; which'linewilll 


lay 
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trream of B'C, rowards which I would have rhe conſe-: 


| 


a)12,6, 
b) 1, 6+ 


2) 29-17. I. 
b) r. 6. 
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d) 7. 5. 
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| GD, Ifay che line GD will divide the triangle according to the given 


L Ef the given po be HKtoKL, and-the triangle ABC, &c, 
( 


” ſay divide the riangle according to the proportion of 


i N M to N. ; 
1. " .. Demorfir, For having drawn the line DE, the triangle 
'AD E fſhall be equal ro the triangle ADC, Putring 


therefore the triangle A FD common to both , the trian- 
Z5—D—©c gleF DE will be equal to the quadrilateral figure'A F 

C. *Sceing thar 8 the triangle BF D is co che triangle 
FED, as BFistoFE; and by conſequence, as M toN ; then alfo the 
triangle BF D isto the quadrangle AFD Cas M toN, andrhe Propofi- 
tion is manifeſt. 

Thirdly , Let the proportion of M to N be greater then the proportion 
of BAto AE. Divide therefore BE in the-poine F, which will be be- 
tween Aand E, according tothe proportion of M ro N ; and draw F G pa- 
rallelroC E; until it meet with the line AC inthe poimtG then joyn 


roportion. 

g For draw the lines DF and DE, then is the triangle A D E cqual to 
the triangle ADC , and hthe triangle ADF is equal & the triangle 
ADG; therefore i the remaining angles, ro wit, the 

MT _E triangle FDE and chetriangleG DC are alſs equal, 
Purting alſo the triangle ABD common to both rhe 
equal triangles AF D and AGD, the triavgleB FD 
will be equal ro the quadrilateral figure BAG D. 
1— =, Therctore the triangle F BD is to the triangle FDE, as 
the quadrilateral figureB A G Dis ro the triangle GCD. 
But the triangle FB D isto the triangle FDE as M is to N, by fuppoſi- 
tion *. Therefore the proportion of the quadrilateral figure B AG Dyo the | 
eriangle GD Cis as the proportion of M to N , as was propoſed. ©; 


PROP. 3- PROBL. 3. | | 
By 8 linz equidiftaiit to « ſide aſſigned of a known triangle, 
to divide that triangle according to a proportion given. 


From the angle A (towards which I would have the antecedentin the 


proportion ſought) protra a'line AE perpendicular roC A, andequalto 
ir, and letE A be'/produced to F,, > the proportion of E A to AF be 


HF 


as HLtoHK, and making a center in the/mid- 
deſt'of the line FE, as atMy let the {cmicircle 
F DE bedeſcrided, according to the quantity of 
' the line M E, which ſemicircle will cur the | fon 
” /ACinthepoint D; becauſe the line AD islefſe 
| | .'thentheline AE, and chelige AE isequal tothe 
FM. line ACy drawing then D G parallel ro BCG: 1 ſay 
that the proportion of the triangle A G D ro the ſuperficies GBCD, 18 

according tothe proportion of H K ro KL. | 
Demon. For the proportion of the triangle ABC to the. triangle 
AGD, isasA C to AD, a duplicate proportion ®. But A Cisequal ro 
AE; therefore the proportion of the triangle ABC &o the triangle 
AGD, isasthe rtion of A E co A D, duplicate , for the proporti- 
on.of AEtAD DR is as the progortionof AE to AF Þ,. Theres! 
kg fore 


> 
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CO'to ON; thar is; as the rriangle' LOC: + the trrangle 'ON; in 
VE.  - compounding, the criangleI,©Fis 
£ "Dr IN 3 T tothe triangle LPF, X the trian- 
gle L CN isto therriangle LON; 
and by perinttation , the range 

E-CN is equabto the triabgle L C 
| 7 en ord tree; Therefore alſo the triangle LON is 
| '--—*. equaltotherriangle LPF; and the 
remaining triangle L MO is equal. to the pentagon AB CPL. Where- 
fore as the triangle LM O isro therriangle LON ;, thatis; as MO 29 
ON, thatis, asD toE, ſoisthe pentagon ABCPL to the triangle 
LPE : Therefore the Quadrande AB CF, &c, Which wasto 

be done. | | Shes 


| Quadrangle, the Propoſition is wrought after the ſame manner. 


A Pentagon-divii from an angle. 
Dt; *'Letthepemtagon ABCFG beto bedivi- 


B & in-proportion'ds D ro E : Let there be drawn 
the lines AC andAF, and fromBandG, 
upon C F y extended on borh ends, let there 

H LCF be drawn BH parallel ro AC, and G K pa- 


AK, the triangle A HF will be equal rv che Quadrangle ABCF; and 


' triangle AH K isequalco the whale pentagon AB CF G : Let H Kbe cur 
a inL, ſoastharHL mayberoLK, as DroE; 
» x *be point L then will cicher be in HF or FK, 
7 andif in HF , let the Quadrangle ABCF 
| (by the Ruiles aforeſaid) be dividedby A'M tif: 
\ ſuing from the angle A, fo as thar the parts 
| -rh<reof:may bein ptoportion gs H Lto LF: I 
& . ſay the line AM dothdivide the Pentagon , as 
2} $122 * > i RT | | 
| * Demonſtr. IS x Ap reaſons aforeſaid) the triangle A BM is to rhe 
pentagon AM CF G, oras in the othet'Scheme', the Quadrangle AB 
AA - +» CMisrto the Quadrangle AMFG, as HL is to 
A ' & D LK> required. 


drawn ftorn the angle A, doth divide the triangle 


thar the 'petitagon AB CFM is to the triangle 
AMQG,a5HListoLE K, thatis, as DtoE. 


| To divide 4 Pentagon | from - fide; 


drawn, doth divide the. pentagon in the praporrion given , to wit,, ot: 
toE. Draw LCandLF, and C B being produced, on the fide By lera 


 Rrrr ro 


C But if the point be given in atiy othet either, angle or fide of the 


T ] dedby a trighr line drawn from the angle As | 


rallel to'A Þ;; and having drawn A H and | 
therriangle AF K will be equal to the triangle AFG; and the whole | 


But if EL doth fallinFK, in like manner, AM | 
AFG ijiproportion as FL to LK, aid ſhewerh | 


tangle (by che Rules before) be made , ro wir , the triangle L HC, equal | 


.Let the.poin E be ten in the fide AG , from which point @ line |. 


| 


= _ 
» . - — — 
—— —OGr—_— ” VO IRO— —_— _——— — — - —_ 


* _ = —_— _ 1 _ 


OF THE DIVISION 


to the Quadrangle LH CF. Then producing C F onthe part C , make | 


the triangle LK F equal to [the Quadrangle LHCF, that 15, to the 
pentagon LABCFE. And again, it being 
DE A > © producedon the part F , make rhe triangle 
FM equal to the triangle LFG ; the 
whole triangle LK M will be equal to the 
£ 0" | pentagon AB CF G: Therefore let KM be 
EY Ex AdividedinN, fo as that KN may bero NM, 
pe as Dro E. And if the point NN fallinKF, di- 
vide the pentagon LABCFby LO, foasthar the Quadrangle LABO 
may be tothe QuadrangleOCFL, as KN:toNF : The guadrangle 
LABO will be to the pentagon OCFGL, as KN to NM: In the 
ſame manner , it may be demonſtrated that the Hexagon LABCFO, is 
to the triangle LOG, as KN to N M; that is, as D to E. Which 
oughe to be done. | 


To divide 2 Hexagon from an angle. 


Let the pn be ABCEF , and the angle A from whence ir 
ought to be divided in proportion as DtoE, draw AF, being extended 
both wayes, make the angle AKF equal to the Quadrangle ABC F, 

| and the triangle AFM equal to the Quadran- 
gle AFGH: Then the whole triangle AKM 
will be equal to the Hexagon A BCFGH: 
Then divide K M in the point N, fo as thar 
KN may be to NM, as DtoE. And if the 
point N fall in K F , divide the Quadransle 
ABCEF byaline drawn from the angle A, fo 
that its parts be in proportion a$K N ctoNE, 
But if the point N fall in FM, divide the Qua- 
drangle AFGH, as FN to NM, and fo the 
Hexagon AB CFGH will be divided as KN 
toN M; thatis, as D toE> required, 


To divide a Hexagon from g ſide. 


Let there be taken in the ſide AH the point L, from whence a line 
drawn , may divide the Hexagon given, according to the proportion of D 
toE, DrawLF, and having produced CF , make the triangle LK F 

equal to the pentagon LABCF, 

DE andthetriangle LF M equal to the 
1 quadrangle LF GH, ſo the whole 
triangle LKM will be equal to the 

| whole Henagon ABCFGH. Then 
x EN FE i 4 divide KM 1nN, in proportion as 


DE#Z AL H 


D to E, and if the point N fall in 
KF. Letthepentagon L AB CF be divided from the angle L in pro- 
| portionas KNtoNF, Andifitfallin FM, letthe Quadrangle LF GH 
| be divided according to the proportion of FN roN M, To will the whole 


A 
Py 


| Hexagonbe divided by a line drawn from L, in pygportion as KN to N M, 
; thatis, as Dro E, required. | 


To 
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To divide an Heptagon from au angle. 
Letthe Heptagon AB CFG HK, be divided from the angle A, in pro” 


equal to the pentagon ABGFG , and 

SS A'S PE rhe triangle AGN' equal to the qua- 
"7 1 —_ AGHK, andthe whote rritan- 
>. gle AMN equal to the whole Heptagon 
\ | ABCFGHK: Let MN be cut inthe 
point O, in proportion as Dro E, And if 

ak F 6 © ax O fall in M G: Lec the pentagon ABC 
FG be divided as MO is to OG, with the line AP; and if ir fall in 
GN, divide the quadrangle AGHK as GO to O N,, and fo the: Hep- 
ragon will be divided in proportion as M O to O N. 


To divide an Heptagon from a point in @ fide. 


In thelaſt place, Let the point L be in the ſide AK, and from L a line 
be drawn to divide the Hepragon according tothe proportion of D ro E. 
Ler there be drawn the line LG , and conſtitute the crian:le LMG), 

equal tothe Hexagon LABCFG, and 

D = AL RR Þ» mw letthe triangle L GN be made equal to 

I the quadrangle LGHK, and fo as that 

the whole o_ L MN will be equal to 

the Hepragon AECFGH K. Again, Ler 

M N be cur according to the given propor- 

tion in O, and if Ofallin MG, divide 

the Hexagon in proportion as M O ro MG. Butif irfallinG N (as on the 

lefr hand) dividerhe 9uadrangle according to the proportion of G O to 

ON. And the whole Hepragon will be divided as MO istoO'N, that 

is, as Dto Egiven. In lice manner one may procced te other Figures , of 
how many angles or fides ſoever. Which was tobe done. 
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PROBLEME IT. 


To divide a right lined figure GABC , according to a 
proportion given E toF, by a right line pavallel to another 
line given D. 


| Þ Sgt CinG, ſoas that BG may betoGC,as Eto F; thenei- 
ther the line D is parallel to ene fide of the triangle, or to none of 
them, Firſt , ſuppoſe it parallel co the fide A B, and find a mean propor- 
| tional CH, and by H let H Kbe drawn parallel 

I fay H K divides the triangle, as is 


' GC, thatis, asEtoF, and in compounding, the 


'y EF oBA: 
m required, _ wg 
Demonſty. For having drawn AG, the triangle 
ABG will be to the triangle AGC,' as BG to 
B 


portion as D roE: LertAG be drawn, and make the trianzle'AMG | 


— — 
- 


triangle ABC is tothe triangle AGC, as BCto 
CG. ButBCistoCG » as thetriangle ABC istotherriangle KH Cy | 


a for the triangles ABC and K H C are like, and Þ C ro CG hath 4) I9. 6, 


dupli- 


o 
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| Gab 
Fletr M- 


"DG ; an rallel 
Nec the ſane reaſonjthe triangle N B M 

| be equ + G-z- and the 
L ro the.criangle 

F ke ALC 


| 


IL ys 


Irengle A'B C G; , divided by a | Tine «rods 
Sl live given D, itt proportion as E to F. 


[-44 S722 © "Where Dis parallel to afide of a ;2xadrapyle , as here td AB :_Toyn 
| ; AC, Ine Od draw GH para to AC, which willtmerr 
{= 3% d.93"t v0 © U/. 02 with B nendedin Hg then ler AH 

< CIS. T5" drawn: Therefore (b y, what is be- 
F——© fore (aid) the triangle A 
other 


= w 
CO enonr erm ——_ 
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A 


gle ACG; -and addiog to 


FE” | cdmmon triangle ABC, the 
L © "T7 x: iriangle ABH will be equal wo the 
_—_ NS © 9badrangle*A B CG*: Let'BH be 

ns "oy Ietink.; foas atBK may be toKH, as E istoB4 and let A'K 
£22 be jo the {ide then of the Duadrarigle is parallelizo B A , or not pa- 


I 
| }bJ 10. of the ratle and if it be paralle!, howſcever the point K doth fall, ler'b (to 
(river book | the line AB) therebe ap lycd the ſuperficies A BM L, equal to the rri- 
angle A BJ, ſo as thar el, be” paralle} to the ſaid lige! ikea EE: I ay then 
that LM erformes Yopofition. _* \ \ 
bhi Demorſlr, For. hd&datife the img lo  ABY i Is equal to che'G itdratolc 
- BBCG, A Ktiremmong wi ebew)roi rmun le ABML: 
.... 4 Therriangle A KHtcmaining will b 
SAD a LMCG: Therefore as es 


ti. —— 


CH is equal - 
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